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DVSP DATA SPECI FI CATI ONS

1.0 SCOPE

This docunment specifies the formats of the data that is received
at the various interfaces within the system shown in Figure 1.

1.1 SATELLI TE SYSTEM DESCRI PTI ON

The Bl ock 5D sensor is an oscillating scanning radi onmeter which
operates in tw spectral intervals; visible and infrared. The sensor
systemw || gather and output in real time or store (multi-orbit) day
and night, visual and infrared data fromearth scenes and provide such
data, together with appropriate calibration, indexing, and other
auxiliary signals, to the spacecraft for transm ssion to ground
st ations. The data will be collected, stored and transmtted in fine (F
data) or snmoothed (S data) resolution. Onboard pre-processing of the
data by the sensor system provides for the various nodes of data output.
The sensor provides termnator coverage in both visual (L data) and
thermal (T data) nodes

Fine resolution data will be collected continuously, day and
night, by the infrared detector (TF data) and continuously, during
daytine only, by the silicon diode detector (LF data). Fine resolution
data will have a nominal linear resolution of 0.3 nm. Because of the
quantity of data collected, it will not be possible to store or to
transmit all of the fine resolution information and sel ective collection
will be required. Storage capacity and transmnission constraints limt
the quantity of fine resolution data (LF or TF) which can be provided in
the SDF (Stored Data, Fine) node.

Data smoothing permts global coverage in both the infrared (TS)
and visible (LS) spectrumto be stored on the prinary tape recorders
inthe SDS (Stored Data Snoothed) node and/or transmitted real tine
to remote nobile readout ternminals in the RDS (Realtime Data Snoot hed)
mode.  Snoothing is acconplished by electrically reducing the
sensor resolution to 1.5 nmin the along scan direction, then digitally
averaging five such 0.3 x 1.5 nm sanples in the along track direction.
A nominal linear resolution of 1.5 nmresults. Additionally, a
photonul tiplier tube will allow collection of visible (LS) data under
night-tine conditions at 1.5 nm nonminal |inear resolution.
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For direct transmission to renote readout terminals or transportable
term nal s (TRANSTERMS) and for fleet operations, the OLS provides real data
(RTD) output conbinations of TF and LS or LF and TS and Special data. The
smooth data in the RTD nbde has not been digitally smoothed, so that a
smooth sanple is 0.3 nmin the along track difrection times 1.5 nm in the
al ong scan direction.

The sensor also provides the data nmanagenent functions to process,
record and output data fromup to 12 special meterological sensors.

1.2 | NTRODUCTI ON

The Command Readout Stations (CRS), Site | and Site Il, and
the AFSCF’'s Hawaiian Tracking Station (HTS) are the primary recipients of
the stored data streams. Data Stream S for SDS and SDF is as illustrated

inthis document. The data rate is 1.3312 nmegabits per second if one type
of data (TF or LF) or 2.6624 negabits per second if the data is interleaved
bit-by-bit (TF/ LF or TS/LS). The DMSP Mx accepts either data rate and
formats Equi pment Status Telemetry data with the incomng stored data
stream This 3.072 nmegabits per second data streamis transnmtted via a
Communi cations Satellite link to Site Il and FNOC for processing. At Site
Il the multiplexed and interleaved data streamis split into its component
parts. EST and LS data are forwarded to Site Vv for telenmetry analysis. Al
stored data is formatted for processing in AFGWC's conputer conplex.

Data stream R for RTD data is as illustrated in this docunent. The
data rate is 1.024 negabits per second. RITD data is transnmitted to the
ground in the same direction as the data is collected. SDS and SDF data is
transmtted to the ground reversed in direction fromthe direction which
the data is collected due to storage on the satellite prior to transm ssion
(the recorders do not rew nd before playback). Renmote Sites ( TRANSTERVS)
and Shi pboard Term nal s are capabl e of receiving the RTD data stream

Data stream RDS is as illustrated in this document. The data
rate is 133.1 kilobits per second (for QLS serial nunber 12 to 16) or
177.5 kilobits per second (for COLS serial nunber 17 and up). RDS data
is identical in format to SDS data. RDS data is transmitted to the
ground in real time (i.e. in the sane direction as the data is
col |l ected) whereas SDS data is transmitted to the ground reversed in
direction fromthe direction which the data is collected due to storage
on satellite tape recorders prior to transm ssion (the recorders do not
rewi nd prior to playback). The primary recipients of the RDS data
stream are nobile renpte sites. The RDS data stream consists of
bit-by-bit interleaved LS and TS data, mission sensor data, telenetry
data, synchronization data and calibration data. The RDS data stream
(except on S10) shall be encoded with a Rate L/2 convol utional encoder
of constraint length 7, with G0=1111001 and G1=1011011.

Site 4 is the Systenml s Payload Test Facility (PTF) and receives all
of the data types (SDS, SDF. RTD and RDS) for evaluation purposes.

Figure 2 shows the Block 5 spacecraft axes relevant to Figure 3
which pictorially represents the direction of scan inherent in the data.
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FIGURE 1 RESERVED
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v= velocity vector

Afternoon Orbit

NOTES :

(1) X Axis -

(2) Y Ais -

(3) z Axis -
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a line through the space-
craft normal to earth, posi-
tive from spacecraft toward
earth

An axis conpleting an orthogonal
right-hand %, Y, Z coordinate system

A line normal to the plane formed by the
X-Axis and the velocity vector. The vector
fromthe spacecraft to the sun has a positive
conponent along the Z-Axis.
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Ter mi nat or

&

Afternoon Orbit

Direction
of +Zto -z
Scan

Earth's Rotation

Direction
of +Z to

Morning Orbit

NOTES:

(1) +Zto -Z scan directions shown for typical orbit
ascendi ng nodes.

(2) Scan Directions (as received at data relay):

DOS in Line Sync Vi deo Vi deo
& Subsyne Frane Direction Type
+z to -z RTD
1 -z to 4z (LF & TS or TF & LS)
0 -z to +2 SDF
1 +Zto -z (LF, TF or LF 6 TF)
0 -Z to +2 SDS
(LS & TS)
0 +7 to -Z RDS
(LS & TS

FIGURE 3: BLOCK 5 scan DI RECTI ON DEFI NI TI ON
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ABBREVIATIONS (Continued)

Photamiltiplier Tube

Start of Active Data

Start of Smoothed Video
Special Sensor (General Term)
Tertiary Data Stream

Telemetry
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3.0 COMPLIANCE INFORMATION

This document represents the data formats for the 5D-2
model of the Operational Linescan System.

This document establishes the sensor contractual require-
ments for the data formats for the 5D-2 model of the Operational Linescan
System (QLS).

This docurent defines agreements reached by the Air
Force Program Management Office (PMD) and the sensor contractor as to the
actual data formats that the Sensor Contractor shall insure on the S5D=2
model of the OLS as specifically stated in paragraph 3.1l. Nothing
in this document or its subsequent revisions shall relieve the Sensor Con-
tractor fram campliance with any other segment or interface document.

If incompatibilities hetween other documents and this data format
specifications docurent are discovered, the PMD shall be notified
and action initiated to determine the impact of, and to minimize, the

incampatibility.
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3.1 SENSOR CONTRACTOR COMPLIANCE

The Sensor Contractor corporation shall provide and insure
each and every~data bit location and value within the format lines
of RTD, SDS, RBS and SDF for the S5D-2 model of the OLS. The Sensor
Contractor shall insure a minimum transition density of 1 in 36 in
that part of the filler code of Figures 13 and 30 that is not
special data.

3.2 RESERVED
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3.2 SENSOR_CONTRACTOR CAUTION

The Sensor Contractor is cautioned on the reversing of the
SDS format lines because of OLS on-board recording of data (and
playback in the opposite direction). -

As explained in the introduction (Para 1.2) this document
refers to the formats of received baseband data from the 5D
satellite,

3.4 SENSOR CONTRACTOR VERIFICATION

The Sensor Contractor shall verify each and every non video
data bit location and value within the format lines of RTD, SDS,
RDS, and the SDF by test. The Sensor Contractor shall verify each
and every video data bit location and level within the format lines
of RTD, SDS, RDS and the SDF by test.

10
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4,0 DATA FORMATS

This section specifies the formats used as referenced
to each data type, such that the data can be reconstructed from
this information. The data is arranged into a basic, repeating
sequence called a frame. Only two types of frame structure are
used - the SDF or SDS frame and the RID frame. Each frame in SDS
or SDF is 208 bits long and each RTD frame is 150 bits long. A
series of frames, properly referenced, is called a line format.
The frames within a line format contain video data, sync codes,
and other information as explained in the following sectians.

4,1 BIOCK 5D DATA FORMATS

Block SD video data consists of SDF, SDS, and RTD
frames of data. The SIOF frame contains either TF or LF video
data. The SDS frame contains either TS or IS video data. The
RTD frame contains TF and LS or LF and TS video data. The special
data is present in selected SDS and RID frames. The data is cbtained
from a satellite which employs a bi-directional scanner.

4.1.1 SDF DATA FORMAT

1.1.1.1 FRAMF. FORMAT

The SDF frame format is shown in Figure 4. The frame
is 208 bits long and consists of a Frame Sync Code plus 32 six bit
words, all of which contain SDF video.

4.1.1.1.1 FRAME SYNC QODE

The first 13 bits of each frame consist of a frame sync
code. This code is 1010110011111 where the leftmost bit is that
received first at the interface. .

4.1.1.1.2 TAG BITS
The three bits immediately after the last bit of the
frame sync code are tag hits (refer to Figure 4 bits A, B, C).

Tese tag hits identify the type of video in the frame. Video type
is as follows:

12
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4.0 DATA FORMATS

This section specifies the formats used as referenced to
each data type, such that the data can be reconstructed from this
information. The data is arranged into a basic, repeating sequence
called a frame. Only two types of frame structure are used - the
SDF, SDS or RDS frame and the RTD frame. Each frame in SDS, RDS or SDF
is 208 bits long and each RTD frame is 150 bits long. A series of
frames, properly referenced, is called a line format. The frames
within a line format contain video data, sync codes, and other
information as explained in the following sections.

4.1 BLOCK 5D DATA FORMATS

Block 5D video data consists of SDF, SDS, RDS, and RTD
frames of data. The SDF frame contains either TF or LF video data.
The SDS/RDS frame contains either TS or LS video data. The RTD
frame contains TF and LS or LF and TS video data. The special data
is present in selected SDS, RDS and RTD frames. The data is
obtained from a satellite which employs a bi-directional scanner.

4.1.1 SDF DATA FORMAT

4.1.1.1 FRAME_FORMAT

The SDF frame format is shown in Figure 4. The frame is
208 bits long and consists of a Frame Sync Code plus 32 six bit
words, all of which contain SDF video.

4.1.1.1.1 FRAME SYNC CODE

The first 13 bits of each frame consist of a frame sync
code. This code is 1010110011111 where the leftmost bit is that
received first at the interface.

4.1.1.1.2 TAG BITS

The three bits immediately after the last bit of the frame
sync code are tag bits (refer to Figure 4 bits A, B, C). These tag
bits identify the type of video in the frame. Video type is as
follows:

12



e da d1 11 11 jaf1folofili|nly 0 word 1
FSi F4l F3 F2A 71 ord 2
F6| F5| F4l 73l Fol F1 Jord
Fél 75| F4| F3{ Fof r1 sord &
6l 75l Fal 73l Fol F1 word S
TAG BITS VIDEO = T F
A B ¢ MODE 36 2 Eé B 52 = word 6
Fé| Fs| Fa| F3| T2 F1 sord 7
0 o 1 . :6 FS E& F3 Ez F1 wori 8
Fé{ Fs| F4| F3} F2l F1 word 9
1 0 1 TF Fol Fs| 74| F3| F2| F1 Jord 10
F6l FS| F4| 73l F2l F1 word 11
VIDEO: F
. F§ FY F4l F F2 F1 word 12
F1 = MSB = 2,500 Volts F§ F) FAJ F3{ F F1 word 13
F2 = T, T
ok -‘_5.’6 FSi 1’4 F3 EZ Fl word 14
F6 = LSB = 0.078 Volts 6 PO f“ D FFl vort 15

(Note Complemented — — —
Video Bits) F6 F5| F4{F3| F2| F1 word 18

** as formatted by OLS on Satellite Fé F5| F4| F3| F2| F1 word D0

word 28
Fq Fs| T4l P3| word 1
rd ol T4l F3| T F1 word 30
Fo| T5|F4|F3[F2lF1f 31
Fo{ FSIFITIIFRUTL]  ypy 2
F6| F5{F4|F3|F2|F1 word 13

BT Ju8 —-/

SIGURE 4: SDF FRAME FORMAT

3 Change B
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Tag Bits Video Type
ABC
001 LF
101 TF

4.1.1.1.3 VIDEQ

The frame contains 32 fine video words. Each fine video
word is digitized to a 6 bit resolution. The most significant bit
(MSB) of each word is that bit received first_at the interface (e.g.,
bit 17,23, ---). The SDF line contains 7322¥2 video samples per
line. Nadir nominally exists between the 366?st sample and the 3662nd
sample as counted from SOAD. Note that any scanner offset will affect
the location of nadir. The first video sample received at the interface
after the line sync sequence is the last video sample which was gen-
erated in that line. Since there is insufficient space for transition
bits within the frame and in order to guarantee a higher average transi-
tion density, every other video data bit in a word is complemented.
The 2nd, 4th, and 6th bits (see Figure 4) are complemented from the
true value. Only actual video words are complemented.

4.1.1.1.4 RELATIONSHIP OF VIDEO TO FRAME _ ..

Video samples beain in Frame 3 (refer to Figure 5) and
end in Frame 231. Frame 3 has zstﬁ video samples. All other frames
have a full 32 video samples.

4.1.1.1.5 LINE DIRECTION

Due to the fact that the SDF video is stored on tape
recorders and played back in reverse order, all data is received
at the interface reversed in direction from the way the data was formatted
in the satellite.

001
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4.1.1.1.6 SCAN ANGLE OF VIDEO DATA SAMPLES

The SDF video data is corrected in the OLS so that data samples
correspond to fixed scan angles. The SDF data sampling occurs at a varying
sampling frequency of nominally 102.4 kHz. These data samples would occur
linearly versus time if the scanner motion were nominal. When scanner motion
differs from nominal, the correction places the data samples at the same scan
angles as a nominal scanner motion would place them.

The scan angle (@) for sample number (Si) is defined as follows:

g = (‘l)D*gp*COS(——Sé-l *M+B) - N*K

T
where:
D = 0 for SDF DOS O

= 1 for SDF DOS 1

Qp = peak scan angle = 57.85° = 1.00967 radians

S; = sample number in order received by the tape recorder
(SOAD = 1, EOAD = 7322)

St = nominal total sample periods = 7322.179

M = 2.66874 radians

B = 0.23665 radians

N = signed value of scanner offset in units of value K, from subsync
frame of data stream. (see paragraph 4.1.1.6.2)

K = 0.00099 radians

4.1.1.2 SDF_LINE FORMAT

The SDF line format is shown in Figure 5.

l4a
r/2564M
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TIME SCALE AT INTERFACE

o
[230] (231] (232] (233) (1] (2] [3) (4] [5) - [229]
(1)
2) 1 (2) (2) (¢) () (2) (2) (2) (2) (¢) (2) (:) (2) (2)
L
A
N
[ 4
| ety
v v 8 S 8 B 8 B 8 B 8 v v v
I I L ) L L L L L L L 1 1 I
D D A B A A A A A A A D - D 0
E E N N N N N N N N E E E
0 0 K - S K K K K K K K 0 0 0
Y
N F
C R
A
; : i
A s
M A
€ L
A
R
o i;;;
(33) 1(33) [(33) | (33) | (33) [(33) | (33) | (33) | (33) (33) | (33) |(33) | (33)
32 LINE
BLANK SYNC -
FRAMES , FRAME » Y
NOMINALLY .?L.;
NOTES: 1. Frame number in [ ] 1s referenced to interface timing. :'3
2. Word number within frame is in ( ). S

3. In frame 3 EOAD video sample is defined as sample 8 (but samples 6 and 7 can also contain video).

FIGURE S: SDF LINE FORMAT
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4.1.1.3 LINE SYNC FRAME FORMAT

The Line Sync Frame format is shown in Figure 6. The
first 24 video words are Blank Video codes. Following the Blank
Video words are 7 Alarm codes as follows:

4.1.1.3.1 ALARM CODES
(1) 111110 (0 = LSB of video word)

This alarm code is formatted in the even-numbered
fine video words starting at word 26 (refer to Figure 6 for location
of alarm codes).

(2) 000001 (1 = LSB of video word)

This alarm code is formatted in the odd-numbered
fine video words starting at word 27. (Refer to Figure 6 for
location of alarm codes.)

4.1.1.3.2 SCANNER OFFSET WORD

The scanner offset word is a 4 bit number encoded in 2's
complement code which identifies the angle between the center of scan
and the sensor +X axis. The least significant bit of the scanner
offset word is 2° units of value .99 milliradians which is .99
milliradians. Referring to Figure 6, if Ql is a zero, indicating
positive offset, and Q2Q3Q4 is some nonzero value then the center of
scan is the +X, -Z quadrant. If Ql is a one, indicating negative
offset, then the center of scan is in the +X, +Z quadrant.

In the locked encoder simulator mode the scanner offset
may change every other scan line and may be non integer.

In the normal encoder mode the scanner offset may change
once every 2048 scan lines only when permitted by ground command and
must be integer.

The encoder mode is indicated in the OLS equipment
status telemetry.

4.1.1.3.3 SCANNER DIRECTION

The last two bits of word 33 identify the direction of
the actual movement of the scanner with respect to the spacecraft Z
axis. Note that the data as received at the interface appears in
reversed actual scanner direction. Both bits are identical and are
encoded as follows:

ZERO = actual scanner rotation from the +Z axis towards
the -Z axis.

ONE = actual scanner rotation from the -Z axis towards
the +Z axis.

16
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4.1.1.4 BLANK FRAME FORMAT

Blank frames occur during the over scan period of the
scanner when video is not being formatted and between the Line Sync
frame and the End of Active Data (EQGAD). The blank frame format is
shown in Figure 7. The naminal number of blank video words between
the Line Sync frame and the first video word is 38 (but can be 36, 37
or 38). There is also a constant number of blank video words (32) be-
tween the last video word and the Sub=Sync frame.

4.1.1.5 FAKE FRAME FORMAT

In order to incrcase the SIF data rate to the standarcd
1.344 Mb/s bit stream, frames (called fake frames) are generated
during ground pre-processing, and inserted into the bit stream
immediately before the line sync frame (see Figure 5). Nominally
0~6 fake frames are inserted in each SDF line. The fake frame
format is shown in Figqure 8.

4.1.1.6 SUB-SYNC FRAME FORMAT

After the Start of Active Data (SOAD) there is one
blank followed by one sub-sync frame. The sub-sync frame format
is shown in Fiqure 9 and contains the following data.
4.1.1.6.1 ALARM CCCES

(1) 000001 as received (1 = LSB of video word)

This alarm code is formatted in words 2, 4, 6,
and 8. Refer to Figure 9 for the location of alarm code words.

(2) 111110 as received (0 = LSB of video word)

This alarm code is formatted in words 3, 5, and
7. Refer to Figure 9 for the location of alarm code words.

18
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4.1.1.4 BLANK FRAME FORMAT

Blank frames occur during the over scan period of the scanner
when video is not being formatted and between the Line Sync frame and the End
of Active Data (EOAD). The blank frame format is shown in Figure 7. The
nominal number of blank video words between the Line Sync frame and the first
video word is 38 (but can be 36, 37 or 38). There is also a constant number
of blank video words (32) between the last video word and the Sub-Sync frame.

4.1.1.5 Reserved

4.1.1.86 SUB-SYNC FRAME FORMAT

After the Start of Active Data (SOAD) there is one blank followed
by one sub-sync frame. The sub-sync frame format is shown in Fiqure 9 and
contains the following data.
4.1.1.6.1 ALARM CODES

(1) 000001 as received (1 = LSB of video word)

This alarm code is formatted in words 2, 4, 6, and 8. Refer
to Figure 9 for the location of alarm code words.

(2) 111110 as received (0 = LSB of video word)

This alarm code is formatted in words 3, 5, and 7. Refer to
Figure 9 for the location of alarm code words.

gp/0403C
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BIT 1
¢ |1 Bl A|1]111]17110 1 0 1 1 0 1 0 1 word
Scanner Offset:
Ql = Sign"® *Negative numbers l10_ 0f04f0l0 word
Q2 = MSB = 22 represented as 2's 011 1111]111l1 word
— | complement
Q6 = LSB = 2-2 1 loiololojo word
R = U = Scan Direction 0 = DOS 0, +Z to -Z 0 1 1 1 1 1 word
. 1 =005 1, -2 to +z 110lolololo!l word
Time code:
El = MSB = 216 gec. 0l 1{1}1141141 word
E27 = LSB = 2710 gec. 11010101010} word
Gain Code: R R 104 103 |02 lo1 word
Gl - MSB = 32 db E3 |E2 |E1 | 0 06 |05 | word
G9 = LSB = .125 DB E9 {E8 |E7 |E6 [E5 |E4 word
Ml = Lin/Log (0 = Lin, 1 = Log)
M2-M4 = Sub Mode E15|E141E13|E121E111E10| word
Hot T Cal: E211E20|E19|E18]|E17iE16 word
HO = Segment ID (1=LEFT, 0 = RIGHT)
HLl = MSB = 2.500 Volts % E27|E26!E25|E24|E23]E22 word
: G6 1G5 [G4 1G3 G2 |c1 word
H8 = LSB = 0.020 Voltg #*%x
Cold T Cal: M3 M2 M1 [G9 |g8 g7 word
CO = Segment ID (1 = LEFT, 0 = RIGHT) P4 _|P3 |P2 |P1 U _[M& word
= - *%
Gl = HSB = 2.500 Volts _(12]11 {p8 |p7 |p6 PS5 | word
C8 = LSB = 0.020 Volts *»* H2 IH1 [HO S 114 (I3 word
dcation Data = Z1-232
~—-PMT Cal: H8 [H7 !H6 |HS |H4 [H3 word
Pl = MSB = 2.500 Volts ** Cc0 S 1Y4 1¥3 1Y2 Iyl word
é8 - LSB = 0.020 Volts %+ €6 1C5 |ca |c3 ic2 |c1 word
Vehicle Identity: 24 173 172 1721 [c8 |c7 word
I1 = MSB = 23 ** As formatted by
: OLS on Satellite 210129 [z8 177 126 |zs5 word
I4 = LSB = 2° 21612151214171317121711 word
T Channel Gain OLS 8-10:
CO = Segment ID (1 = Left, 0 - Right) 222122117201219172181217| word
Yl = MSB = 1.28 db 22812271226172512241723 word
?4 - LSB = 0.16 db 0 0_12321231!230]1729 word
T Channel Gain OLS 7,11-16: 0 0 0 1 1 1 word
CO = Segment ID (1l = Left, 0 = Right)
YL = MSB = 1.85 db 010 0l1/111} word
: 0 0 0 1 1 1 word
Y4 = LSB = 0.23 db
S = Spare Bits 0olojol1l11]1 word
0 0 0 1 1 1 word
BIT 208
Unused Bits: 67, 177 to 208

821sc7.wn/5

FIGURE 9: SDF SUB-SYNC FRAME FORMAT (OLS 7-16)
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FIGURE 9a:

821s5c7 wn/h

BIT 208
Unused Bits:

SDF SUB-SYNC FRAME FORMAT (OLS 17 and up)

21

67, 177 to 208

01 June 1989
BIT 1
|_C 1 B 1A 1| 1 11111010 1 1 0 1 0] 1 word
Scanner Offset:
Ql = Sign” *Negative numbers L10,010l0lo word
Q2 = MSB = 22 represented as 2's 0 11111101 11l1 word
- ! complement
Q6 = LSB = 22 1 /101 0/0]o0oj]oO word
R = U = Scan Direction 0 =DOS 0, +Z to -Z 0 1 1 1 1 1 word
] . 1 =D0S 1, -Z to +2 1 0 0 0 0 0 word
Time code:
El = MSB = 216 gec, ol 1!1]11l11]1 word
E27 = LSB = 2°10 gec. 11010101010} word
Gain Code: R R _]04 |03 {02 [01 word
Gl - MSB - 32 db E3 [E2 JE1 | 0 lo6 los | word
G9 = LSB - .125 DB E9 |E8 IE7 |E6 [E5 lE4 word
Ml = Lin/Log (0 = Lin, 1 = Log)
M2-M4 = Sub Mode E15!E14|E13]/E121E11/E10 word
Hot T Cal: E211E20{E191E18]E17|E16 word
HO = Segment ID (1=LEFT, 0 = RIGHT)
HL - MSB = 2.500 Volts %% E27|E26|E25 E24 E23|E22 word
: G6 |GS 1G4 |G3 [g?2 lc1 word
H8 = LSB = 0.020 Volts **
Cold T Cal: M3 M2 M) [G9 (g8 |g7 word
CO = Segment ID (1 = LEFT, 0 = RIGHT) P4 _[P3 [P2 Pl | U M4 word
= ! - 2. \Y *%
€l - HSB = 2.500 Volts _ {12111 [p8 {p7 lp6 (p5s | word
C8 = LSB = 0.020 Volts ** H3 |H2 !H1 |HO |14 |13 word
.ocation Data = Z1-Z32
~ PMT Cal - Yl IH8 |H7 |H6 [H5 H4 word
P1 = MSB = 2.500 Volts ** €O 1 S 1Ys |v4a [¥v3 (Y2 word
. és ~ LSB = 0.020 Volts ** C6 _iC5 ica 1c3 [c2 lec1 word
Vehicle Identity: 24 173 |72 1721 ic8 lc7 word
I1 = MSB = 23 ** As formatted by
: OLS on Satellite 210129 {78 127 126 [z5 word
14 = LSB = 20 21612151214121312121211 word
T Channel Gain:
CO - Segment ID (1 = Left, 0 = Righe) 222172117201219/218|717| word
Yl = MSB = 2.352 db 22817271726122517241723 word
?5 - LSB = 0.147 db 0 0_1Z32]1z31]230]/z29 word
010 0 1 1 1 word
0 0 0 1 1 1 word
0 0 0 1 1 1 word
S - Spare Bits 0lolol1}l111 word
0 0 0 1 1 1 word

W 00 ~N O 1 & W N

wwwwNNNNNNNNNNHHHHHHHHHH
MNHO\DQ\IO\UIJ-\NNHO\ON\IO\U\J-\WNHO



4.1.1.6.2 SCANNER OFFSET WORD

The scanner offset word is a 6 bit number encoded in 2's
complement code which identifies the angle between the center of scan
and the sensor +X_axis. The least significant bit of the scanner
offset word is 2 ° units of value .99 milliradians, which is .25
milliradians. Referring to Figure 9, if Ql is a zero, indicating
positive offset, and Q2Q3Q4Q5Q6 is some nonzero value then the center
of scan is in the +X, -Z quadrant. If Ql is a one, indicating
negative offset, then the center of scan is in the +X, +Z quadrant.

In the locked encoder simulator mode the scanner offset
may change every other scan line and may be non integer.

In the normal encoder mode the scanner offset may change
once every 2048 scan lines only when permitted by ground command and
must be integer.

The encoder mode is indicated in the OLS equipment
status telemetry.

4.1.1.6.3 SCANNER DIRECTION

The last two bits of word 9 identify the direction of
the actual movement of the scanner with respect to the satellite Z
axis. Note that the data as received at the interface appears in
reversed actual scanner direction. Both bits are identical and are
encoded as follows:

ZERO = Actual scanner rotation from the +Z axis towards
the -Z axis.

ONE = Actual scanner rotation from the -Z axis towards
the +Z axis.

4.1.1.6.4 TIME CODE

Words 10 through 14 define a 27 bit time code. The code
is a pure binary number with the least significant bit equal to
1/1024 second. The time code word in the sub-sync frame is the value
of the elapsed time counter coincident with the NADIR crossing of the
next received video line. The elapsed time counter (which is updated
approximately once daily) is a spacecraft clock which provides the
reference to spacecraft position and hence gives the ground reference
of the data taken at the center of scan of the sensor.

4.1.1.6.5 GAIN CODE

Words 15, 16, and 17 contain a 9 bit gain code plus 4
bits to identify the sub-mode being used. Refer to Figure 9 for
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the location of the gain code. The gain code gives the necessary
information required to determine the gain operating status of the
visual processing for each scan. The gain value references the
gain value for the last sample received (first sample of active
video) if the gain automatically changes during the scan. If the
gain mode is PGC then that gain value is the gain for the last
video Tine received. The 4 bits (M1-M4) used to identify the sub-
mode are given below:

m Mode

0 _ Gain states in visual processor are linear.

1 Gain states in visual processor are
logarithmic.

M2 M3 M4 Mode

0 0 0 UNUSED

0 0 1 ASGC

0 1 0 ATGC

1 0 0 PGC/HRD

1 0 1 PGC/PMT1/9

1 1 0 PGC/PMT - LOW

1 1 1 PGC/PMT - HIGH

0 1 1 SPARE

The three modes for gain control by the processor are:
Along Scan Gain Control (ASGC), Along Track Gain Control (ATGC), and
Preset Gain Control (PGC). The processor is in only one mode per scan
cycle. The mode is commanded from the ground and this mode is set up 001
by the processor during the positive end of scan.
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4.1.1.6.6 CALIBRATION WORDS

The remaining video slots contain various calibration
signals. These signals are shown in Figure 9 and are as follows:

(1) Hot T Cal: 8 bits resolution + 1 bit segment I.D.

The Hot T Cal value is updated during each +Z EOS
(end of scan) and this value is repeated for the -Z EOS.

(2) Cold T Cal: 8 bits resolution +1 bit segment I1.D.

The Cold T Cal value is updated during each -Z EOS
(end of scan) and this value is repeated for the +Z EOS.

The two infrared calibration (T-Cal) words provide
the temperatures of the blackbody sources on the sensor. The segment
I.D. bit identifies the segment of the T-detector being calibrated.

(3) Location Data:

The information contained in the 32 bits
designated Z1-Z32 in Figure 9 refers to the parameters used by ground
processing to locate the satellite subpoint (longitude, latitude,
cosine crossing angle) and those parameters used by the OLS to
determine the Along Scan Gain Control (ASGC) mode. Figures 10 and 11
give the content of the location data. Included with the location
data is a time code (EPHCIK) which references the time of calculation
of all the information downlinked in the Z1-2Z32 bits in SDF.

The data is downlinked in the sequence: Word 5 thru Word 1. Because
the timing of receipt of the words from the spacecraft is not
synchronized to the SDF line, one or more of the location data words
may be repeated.
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LS8
] 13 14 29 30 31 32
I | | | |
WORD | EPH CLOCK 1 LONGITUDE I
ONE | 13 BITS | 16 BITS o0}
| | | | l
IMSB = 28 SEC LSB = 2-% SEC| MSB LsB | | |
MSB LSB
] 15 16 29 30 31 32
1 | COSINE | |
WORD | LATITUDE | CROSSING ANGLE | l
TWO | 15 BITS | 14 BITS | 0 | 0
I | | l
|MSB LSB | MSB LSB | |
MSB LSB
] 14 15 29 30 32
l | i I
WORD | COS SOLAR AZ | SOLAR EL [ |
THREE | 14 BITS | 15 BITS | 0 |1
| I | |
[MSB LSB | MSB LSB | |
MSB LS8
1 14 15 29 30 32
| l | |
WORD | H/R | EPH CLOCK | |
FOUR | 14 BITS i 15 BITS |1 | 0
I | | |
|MSB LSB | MSB = 217 sgg LSB = 23 SEC | |
MSB LSB
] 8 9 21 22 29 30 32
| COSINE OF [ [ | |
WORD | LUNAR AZ | LUNAR EL |  LUNAR PHASE | |
FIVE | 8 BITS | 13 BITS | 8 BITS |1 1
I | | I I
|MSB LSB | MSB LSB | MsB LSB | |
TAG BITS(Z30-732) CODE
30 3] 32
0 0 0 NO DATA
0 0 ! WORD 1
0 ] 0 WORD 2
0 1 1 WORD 3
] 0 0 WORD 4
! 0 ] WORD 5
1 ] 0 SPARE
1 ] ] SPARE
FIGURE 10. LOCATION DATA WORDS
gp/0052R
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MS8 LSB
1 13 14
B BT
WORD [=—— EPH CLOCK LONGITUDE -
ONE 13 BITS 16 BITS olol1
- {MsB=28sec LsB=24secl| mss LS8
MSB LSB
1 15 16
COSINE HERE
WORD |=—— LATITUDE CROSSING ANGLE —— Y}
MSB LSB | MSB LSB
MSB LSB
1 1k 15 .
i
WORD }e—— COS SOL AZ SOL EL _
THREE 14 BITS 15 BITS 011
MSB LSB | MSB LSB
MSB LSB
1 14 15
i t=1 P IS
WORD j=———  H/R - Ji8le) S
<« EPH CLOCK >
FOUR 14 BITS 1{0j0
MSB LSB | MsB =217 sgc LSB = 23 sgc
TAG BITS(230-232) CODE
GO R
0 0 0 NO DATA
0 0 1 WORD 1
0 1 0 WORD 2
) 1 1 WORD R
1 0 0 WORD &4
Figure 10: Il.,ocation Data Words

Chogre 1
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PARAMETER

EPH CLK

LONGITUDE

LATTTUDE

COSINE CROSSING ANGLE

UNITS

T RADIANS

T RADIANS

COSINE SOLAR AZIMUTH NONE

SOLAR ELEVATION

DEGREES

EARTH RADII
(R=6378. 145km)

SIN BIT

IN MSB BIT

N/A

IS-YD=-3821

CONTENT RANGE
217 _ o-H

1 _ =15
1 _ =14
-1 _ =13
1 - =13

28 - o7

273 -7

S = Sign Bit with negative numbers represented as 2's camplement.

FIGJRE 11:

LOCATION DATA WORNS CONTENT

Chiarygte -
15 Jan ~
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Bit Range

Paramter Units Sign Bit MSB-LSB

EPH CLK Seconds N/A 217 - 24

Longitude w Radians S 2V - 215

Latitude x Radians S 2=t - 2714

Cosine Crossing

Angle None S 2-1 - 2-13

Cosine Solar

Azimuth None S 2=t - 2-13

Solar Elevation Degrees S 26 _ -7

h/R Earth Radii 0 23 - 2715

(R = 6378.145 Km)

Cosine Lunar

Azimuth None S 2-1 - 2-1 I
|
|
|

Lunar £levation Degrees S 26 - 2-5 i
I
l
|

Lunar Phase Degrees N/A 27 - 20 |

S = Sign bit with negative numbers represented as 2's complement.

Figure 11. Location Data Words Content

gp/0052R
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(4) PMT Cal: 8 bits resolution.

The PMT Cal value is updated during each -Z EOS (end of scan)
and this value is repeated for the +Z EOS.

The photomultiplier calibration (PMT Cal) word provides the
data from the self-calibration of the PMT on the sensor.

(5) Vehicle Identity: 4 bits resolution.

A unique code to identify each spacecraft will be inserted
into the four bits for vehicle identity.

(6) T Channel Gain: 4 bits resolution OLS 7-16;
5 bits resolution OLS 17 and up.

The T Channel Gain value is variable to allow compensation
for any degradation effects since channel adjustment. The Cold T Cal
segment I.D. bit identifies the segment of the T Channel whose gain is
indicated. T Channel gain for one of the segments is updated at each -Z
overscan alternating between the two segments at each update. The indicated
segment gain applies to all video in the four SDF data lines consisting of
the DOS 0/DOS 1 line pair whose subsync frames contain the same segment I.D,
and the immediately preceding received line pair.

27
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4.1.2 SDS AND RDS DATA FORMAT

4.1.2.1 FRAME FORMAT

The SDS and RDS frame format is shown in Figure 12. The
frame is 208 bits long and consists of a Frame Sync Code, 10 bits of
special data, and 26 video words. The SDS and RDS frame is
different in structure from the SDF frame. With reference to
Figures 12, 15, 16, 18 and 21 Bit 1 is the first bit received at
the interface in SDS. In RDS Bit 1 is the last bit received at
the interface and Bit 208 is the first bit received at the interface.

4.1.2.1.1 FRAME SYNC CODE

The first 13 bits of each frame consists of a frame sync
code. This code is 1010110011111 where the leftmost bit is that
received first at the interface.

4.1.2.1.2 TAG BITS

The three bits immediately following the last bit of the
frame sync code are tag bits (refer to Figure 12, bits A, B & C).
These tag bits identify the type of video data in the frame. Video
type is as follows:

Tag Bits Video Type
A B C

0 1 1 LS

1 1 1 TS

Note that LS and TS data line formats contain the same
time codes, sub-sync codes and differ only in actual data and tag
bits. Therefore, LS and TS data could be interleaved for"
processing. the 7th bit in the LS video data is the LSB (or 8th
bit) of the TS video. Thus, a total of 8 bits comprises a TS video
sample and a total of 6 bits comprises a LS video sample.

4.1.2.1.3 SPECIAL DATA

The ten bits immediately subsequent to the tag bits is a
special data word. A group of special data words comprises a
special data message (See Figure 13). A typical message as received
consists of data followed by data format section followed by the
time code and sync code. Note that every other SSP bit is
complemented starting with the first bit after the format section.

Thirty six (36) bit SSP data words may be separated by a filler
word.
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1| - (1 ]1(1J0[011]1 (0110
510[s9 |58 [s7 |s6 |ss |sa |s3 |s2 Is1 | ¢ A
v7 {ve |vs |va |v3 |v2 |wn1
v7 lve |vs |va |v3 [v2 |v1
TAG BITS VIDEO vz {ve |vs {va |v3 (V2 |v1
a2 0 ST V7 Ys vs Ya V3 gz v1
111 TS v7 Jve |vs |va |v3 [v2 |v1
v7_|ve |vs |v& |v3 |v2 [v1
RS N o 4 o g P A
V2 v7_{ve |vs |va |v3 {v2 |n1
32 vz |ve lvs |va |v3 |¥2 |n1
Vs v7 _lve |vs |va |v3 [v2 |v1
V7 - 0.039 Volcs vz {ve lus {ve v3 Vo lu
V8 = LSB = 0.019 volcs vz |ve vs |va |v3 [v2 |n1
(V7 of 1S Video) vz |ve |vs |va lv3 |v2 |n1
LS VIDEO: o v7_|v6 Vs va_|v3 v2 (vl
V1l = MSB = 2.500 Volts v7 _|ve |vs |va |v3 |v2 |n1
V2 v7_|ve |vs |va |v3 {v2 |n1
v3 vz _|ve {vs |va |v3 |v2 |n1
V4 v7 |ve |vs |va |v3 [v2 |n1
Vs v7_|vé |vs |va |v3 |v2 |v1
V6 = LSB = 0.078 Volts v7 |ve |vs [va [v3 |v2 |v1
V7 = LSB of TS Video v7 |ve |vs |va |v3 |v2 |n1
(Note Complemented Video Bits) v7 66 VS Va V3 62 V1
SPECIAL DATA: S1-S10 v7 |ve |vs lva |v3 [v2 |wn1
** as formatted bv OLS v7 |ve |vs |va v3 {v2 {v1
on Satellite vz |ve |vs |va |v3 |v2 |v1
v7 |ve |vs |va |v3 [v2 |v1

BIT 208

FIGURE 12:
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BIT 1
word

word
word
word
word
word
word
word
word
word
word
word
word
word
word
word
word
word
word
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word
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word
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FIGURE 13:
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SSP MESSAGE FORMAT

7 March 1991
3
t{ofifal1f 1_] ojojolt]ofrfr]1}1
tjofjrfofr|tfrfofofofrfjofr}1f1]1 SYNC CODE
vloftfofrfrfifolojoltfjofr1]1]1]1
vjof{rfofrfr|ef{ofojofr|o]t|rfr]|1]]
T12|T13|T14|T15|T16|T17|T18|T19{T20{ 121|122 | T23 | 124|125 | T26 | T27
TIME CODE
ofofo]ololrt|re|rs|ra s |16 |17 |18 |19 |T10|T1L
F1 |F2 {F3 |Fa |F5 |F6 |F7 [F8 [F9 [F10{F11|F12|F13|F14|F15|F16|
DESIGNATION FOR
LOCATION OF SENSOR
PARITY BIT DATA (F12)
NOT USED IN 0=IN LS LINE
PROCESSING 1=IN TS LINE
12 SENSOR
vV F2 F11 F12 F13 F16{} FORMAT WORDS
# OF 36 BIT WORDS PER LsB[LS/|  SENSOR I.D.
P [SENSOR TS LsB
"FORMAT KEY"
F1 |F2 |F3 |Fa |Fs [F6 |F7 |F8 |Fa [F1o|F11|F12|F13|F14|F15|F16],
— — - = — — — —] <—FIRST BIT OLS
o{pofpojofo|Djofofo|Do|o|D|o{0|D|D|y RECEIVES FROM
THE SENSOR
NOTE THAT EVERY
OTHER SSP DATA LSB OF FIRST
BIT IS COMPLEMENTED WORD OF FIRST
SENSOR SPECIAL SENSOR
DATA REFERENCED BY
MSB OF LAST WORD FORMAT WORDS
V OF LAST SENSOR
ofojojolof{o|o|o|lo|lo|ofD|o|D]o|D]|
<—LSB OF FIRST
ofrfojrjoefrjofrfolt]|o|t]|o]|1fo]|ol) FILLER worD
oftjoflrfofjrjolrfofafoft]ol1rfol ]|l sirs nor ReFerenceD
L BY SENSOR FORMAT
ofjtf{ofrfofjt]olrfofifofr]olilo]f1]]l woros
] <—FIRST BIT RECEIVED AT INTERFACE IN SOS FILLER BIT CODE -
LAST BIT RECEIVED AT INTERFACE IN RDS NOTE THAT EVERY

OTHER BIT IS
COMPLEMENTED.
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The data is formatted in contiguous blocks of sensor data.
Each block could contain data from a separate special sensor. Note that
different special data will be contained in the LS data line format from
that in the TS data line format. The LS data line will contain a special
data message of a minimum 2160 bits per record of which 288 bits are used
for overhead. The TS data line will contain a special data message of a
minimum of 3888 bits per record of which 288 bits are used for over-
head. The SSP data message is reconstructed by storing, as received, the
§1-S10 bits of each frame. SSP data is located in bits 27 thru 208
of frame 2 and 27 thru 145 of frame 3 for both LS and TS mode. SSP data
in the TS mode only is located in bits 202 thru 208 of the sub-sync frame,
27 thru 152 of the line sync frame, and bits 27 thru 208 of the four frames
between the sub-sync and line sync (see Figure 14). The message is then
interrogated in the opposite direction as received for the Sync Code, Time
Code, Format Section, and SSP data. The first SSP data bit following the
Format Section (the right most bit in Figure 30) is the LSB of the first
word of the first sensor specified in the Format Section for the LS data
stream. For the TS data stream it’s for the first sensor identified with
a T bit flag. For both LS and TS data streams, the first and every other
SSP data bit is complemented. This bit and every other SSP data bit (all
odd bits) require re-complementing before data use. The bits following
the SSP data bits of the reconstructed SSP message are filler bits. The
Sync Code, Time Code, and Format Section are identical for each inter-
leaved LS and TS data line. The Time Code will change for each new
interrogation cycle and the value will differ by 1 + 0.005 second between
adjacent SSP records. The Sync Code will not change. The Format Section
can change in both LS and TS by command (however, it will be identical in
LS and TS).

4.1.2.1.3.1 TIME CODE

Each special data message includes a time code which
references that special data message to the count of the elapsed time
counter time coincident with the read clock of the first sensor
interrogated for data (see Figure 13). The OLS interrogates the special
sensors in the order and way they are defined in the format section, with
the first sensor being that which follows the Time Code section. The MSB
of the time code is bit T1.

(1) Number of bits of time code = 27
(2) Value of LSB of time code (=T27) = 210 seconds

4.1.2.1.3.2 FORMAT SECTION

Since there are up to 12 special sensors on the spacecraft,
twelve format words in the special data message are used to identify each
sensor, the number of 36 bit words in each block of data, and the
location of the sensor’s data (either in the LS or TS data line).
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The Format Section provides the number of 36 bit words per sensor
included in the SSP message. The OLS will interrogate each SSP for an
integral number of 36 bit words. The actual data bit count of an SSP
will not be known from only knowing the Format Section, since the
sensor’s data may not be divisible by 36. If an SSP has properly
indicated to the OLS that it is "off" or has "invalid data", the OLS
will insert a unique code replacing the SSP’'s data. That special code
(filler word) is a one in the LSB position and 35 zeros in the other bit
positions. The Format Section will not be modified and the correct
number of 36 bit words will be included in the SSP message. Note that
the special code will be complemented as SSP data is complemented.

The Format Section also includes an identifier bit designating
whether the SSP’'s data is contained within the SSP bits of the LS
data line or within the SSP bits of the TS data line. Within the
Format Section, the first sensor format word (so identified in
figure 13) precedes the Time Code (as received at the interface in
SDS mode) and references the last data bits received at
the interface in SDS mode. Within the Format Section, the first
sensor format word (so identified in Figure 13) follows the Time
Code (as received at the interface in RDS mode) and references the
first data bits received at the interface in RDS mode.

Figure 13 shows the reconstructed SSP message (after received and
stored in a buffer bottom to top). Reading from top to bottom, the
ground should command the format section so that all LS data line
sensors appear first and then all TS data line sensors. Then the LS
data line will contain all special sensor data that can be formatted
within its timing boundaries starting from top to bottom. Thus, it is
possible to have T designated sensors to have their data appear in the
LS data stream. The TS data line will contain special sensor data that
has a T bit designation.

4.1.2.1.3.3 DATA

Since the special data message is reversed in the satellite due
to the recording process (SDS only), the ground equipment may be |
required to store the special data message for processing. Note that

every other SSP data bit requires complementing before use (see Figure
13).

4.1.2.1.4 VIDEO

The frame contains 26 smoothed video words. TS video samples are
digitized to 8 bits resolution and LS video samples are digitized to 6
bits resolution. The most significant bit (MSB) of each word is that
bit received first at the interface (V1 of Figure 12). The SDS and RDS
line contains 1465 video samples. Nadir nominally exists at sample
number 733 for L data and at sample number 733.5 for T data as counted
from SOSV. Note that anv scanner offset will affect the location of
nadir. Since there is insufficient space for transition bits within the
frame and in order to guarantee a higher average transition density,
every other video data bit in a word is complemented. The 2nd, 4th and
6th bits of video are the complement of the true value (see Figure 12).
Only actual video words are complemented.

32



IS-YD-821B
7 March 1991

4.1.2.1.5 RELATIONSHIP QF VIDEO TO FRAME

Video samples begin in Frame 3 (refer to Figure 14) and end in Frame
59. Frame 3 has 9 video samples. All other frames have a full 26 video
samples. -

4.1.2.1.6 SCANNER DIRECTION

SDS video is stored in the satellite memory and is read into the
satellite recorders such that the alternating scan direction is
eliminated. RDS video is temporarily stored in the satellite memory
such that the alternating scan direction is eliminated. |

4.1.2.1.7 SCAN ANGLE OF VIDEQ DATA SAMPLES

The SDS and RDS video data is corrected in the OLS so that data
samples correspond to fixed scan angles. The data sampling occurs at a
varying sampling frequency of nominally 20.48 kHz. These data samples
would occur linearly versus time if the scanner motion were nominal.
Vhen scanner motion differs from nominal, the correction places the data

samples at the same scan angles as a nominal scanner motion would place
them.

The T SDS and RDS data is shifted approximately one-half sample
toward +Z to allow the sample-hold and A/D converter to be shared by
both L and T data.

The scan angle (@) for sample number (S;) is defined as
follows:

@ = O *cos (31l *M+B) - N*K
S

i

where:

Q
]

p = Peak scan angle = 57.85° = 1.00967 radians

(%]
]

i sample number in order received by the tape recorder
(SOSV = 1, EOAD = 1465)

[¥2]
-
]

nominal total sample periods = 1464 436
M = 2.66874 radians

B = 0.23686 radians for L data
= 0.23591 radians for T data

N = signed value of scanner offset, in units of value K,

from subsvnc frame of data stream. (See paragraph
4.1.2.6.2)

K = 0.00099 radians
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4.1.2.2 SDS_AND RDS LINE TORMAT

The SDS and RDS line format is shown in Figure 14,

4.1.2.3 LINE SYNC FRAME FORMAT

The Line Sync Frame format is shown in Figure 15.

Words 3 through 19 are telemetry data with word 20 being the
telemetry word count in the LS data stream, while words 3 through 20
are SSP data information in the TS data stream. Words 21 through 27
are the 7 alarm code words. Word 28 is the scanner offset word.

4.1.2.3.1 ALARM CODES

(1) 111110 (0 = LSB of video word)

This alarm code is formatted in the odd-numbered video words
starting at word 21. (Refer -o Figure 15 for location of alarm
codes.)

(2) 000001 (1 = LSB of video word)
This alarm code is formatted in the even-numbered video
words starting at word 22. (Refer to Figure 15 for location of

alarm codes.)

4.1.2.3.2 SCANNER OFFSET WORD

The scanner offset word is a 5 bit number encoded in 2's
complement code which identifies the angle between the center of
scan and the sensor +X axis. The least significant bit of the
scanner offset word is 2! units of value .99 milliradians’ which is
.49 milliradians. Referring to Figure 15, if Ql is a zero,
indicating positive offset, and Q2Q3Q4Q5 is some nonzero value then
the center of scan is in the +X, -Z quadrant. If Ql is a one,
indicating negative offset, then the center of scan is in the +X, +2Z
quadrant.

In the locked encoder simulator mode the scanner offset may
change every other scan line and may be non integer.

In the normal encoder mode -he scanner offset may change once

every 2048 scan lines only when permitted bv ground command and must
be integer.

The encoder mode is indicated in the OLS equipment status
telemetry.
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TIME SCALE AT INTERFAC& «RDS

SAY NI dDVAYALNI LV 9TVOS dNILL -

L
TIME SCALE AT INTERFACE INSDS
(58] [59] [1] [2] (3] [4] [5-57
(D o)) M 0)] 0)) M 0y (6] I m )] M m
@ )] )] @ ) @ V3] @ 1)) 2 ) 1)) )
3 3 3
3 ® ® O (10 |10 [1©® [1© ® | ® ® ® ®
E E E E TEL S
lSJ E I IF: I ]15 I Ié I | IN S
N N N N | LS P
v \ B B (M M M M orR | S \% \%
L] ! L EL|EL|EL|EvL]|sse | S | p | | !
D D Ad s |Tg|Ts|Ts|Tgs [pDATA| P A | D] D
E E N Y |[R R R R IN T E E
0 0 K N |Y Y Y Y TS D A O O
C A (19)
(20) T
|_OR OR OR OR : A [EOAD)
A
SSP [SSP |SSP |SSP L }/
DATA |DATA |DATA DATA | 4 D
IN |IN |IN |[IN R E
TS |TS |[TS |TS M 0
(SOSV) @7 @7
@) | o9 ) |[T™sSP| o8 | @ | e | @ [ e | | e | »® | e
2-5 LINE
BLANK SYNC
FRAMES FRAME
NOTES:

1. Frame number in [ ] is referenced to interface timing.
2. Word number within frame is in ( ).

FIGURE 14: SDS AND RDS LINE FORMAT
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BIT 1

word 1

word 2

word
word
word
word
word
word
word
word
word
word
word
word
word
word
word
word
word
word
word
word
word
word
word
word

word

1 1 1 1 1 0 0 1 1 0 1 011
- 1S10]S9 [S8 1S7 Is6 |SS (sS4 |S3 S1 C A
- TYPICAL 14 BIT T7 |T6 TS |T4 |T3 iT2 IT1
TELEMETRY WORD T7 [T6 |TS |[T4 |T3 |T2 |T1
TAG BITS VIDEO T7 |T6 |T5 |T4 [T3 |T2 |T1
A B C MODE
01 1 ETEE 37 T6 ES T4 T3 32 El
1 1 1 TS T7 1T6 |T5 1T4 (T3 IT2 IT1
T7 |T6 [TS5 T4 |T3 (T2 IT1
Telemetry: = = = =
Tl = MSB = Last bit in from I7 16 |T5 |T4 IT3 IT2 |T1
Spacecraft T7 |T6 TS [T4 [T3 1T2 |T1
T7 = LSB = First bit in from I7 T6 JT5 IT4 IT3 IT2 IT1
Spacecraft T7 |T6é |TS T4 |T3 |T2 |T1
Scanner Offset: T7 IT6 |TS5 |T4 |T3 |T2 IT1
Ql = Sign *  *Negative numbers |T7 [T6 |T5 iT4a |T3 T2 IT1
_ - 92 — _ - |=
Q2 = MSB 2 r%presented as 77 116 |75 |1a |13 |72 |T1
Q3 2's complement
Q4 T7 1T6_ |T5 IT4 |T3 |T2 iT1
- - 9-1 — _ - |-
Q5 = LSB = 2 T7 |16 |75 |14 |T3 |T2 |T1
NOTE: Word 20 has the Telemetry
Word Count which refers to 37 T6 |T5 T4 T3 32 El
the next telemetry record T7 |T6 |TS5 |T4 |T3 |T2 IT1
to be received. N7 |ve |Ns [na |N3 |n2 W1
Ny = (1, Loss of data
{O, No loss of data 0 0 1 1 1. L 1
N, = MSB Number of 14 bit 0 1 0 0 0 0 0
words of next 0 0 1 1 1 1 1.1
recoFd to be 01 0 0 0 0 0
. received
N, = LSB 0 0 1 1 1 1 1
0 1 0 0 0 0 0
0 0 1 1 1 1 1
BIT 208 Q5 I 0 0 104 {03 (02 |o1
NOTE COMPLEMENTED TELEMETRY BITS Unused bits: 159, 166,
180, 187,
201

SSP data in the TS zode

“IGURE 12: SDS AND RDS LINE SYNC FRAME FORMAT
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4.1.2.3.3 SCANNER DIRECTION

Bits 5 and 6 of word 28 identify the direction of movaent of

the scanner with respect to the spacecraft +Z axis. Since tHe
alternating scan direction is removed in the satellite memory, these
two bits are always 00. (i.e., scanner rotation is always from +Z

axis towards the -Z axis.)

4.1.2.4 BLANK FRAME FORMAT

Blank frames occur during the overscan period of the scanmer,
when video is not being formatted. There is a variable number of
blank frames between the last video frame received and the sub-sync
frame. The format for blank frames is shown in Figure 16.

4.1.2.5 Reserved

4.1.2.6 SUB-SYNC FRAME FORMAT

Before the Start of Smoothed Video (SOSV), which is the last
video received at the interface in SDS and the first video received
at the interface in RDS, there are a variable number of blank
frames. Immediately subsequent to these blank frames is a sub-sync
frame. This frame is shown in Figure 18 and contains the following
data, all of which applies to the video line that has just been
received:
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1011111411010 1111011011
S101S9 |s8 |S7 [S6 [s5 |s4 [s3 |s2 |st | c | B A
olojolol1la]
0lojojlol1l1l1
olojlolot1l1t1
olololol1]l1]1
ololojol1l1]1
olojolol1]1]1
0lojojlol1l1]1
0o jojlojoli1l1l1
olojololi1l1]1
olololol1l11]1
0olojlojol1l1l1
olojlojol1l11l1
olololol1l1]a
olojlojol1i1l1
0ololojol1l11l1
ololojoit1li1l1
o{ojololt1l1]1
olololol1l1}1
olololol1/l111
olololol1l1l1
olotojlol1l1l1
0ololojloli1l11l1
olojlojol1l1]1
ololololi1l1]1
0o lojlotlol1]1]1
olojlojoli1l11l1
BIT 208
FIGURE 16: SDS AND RDS BLANK FRAME FORMAT
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01 June 1989
BIT 1
1 1 1 1 1 0 0 1 1 0 1 0 1 word
S$101S9 S8 [S7 |s6 1S5 Isa [s3 ls2 Is1 c B A word
scanner Qffsect:
—  Ql = sign" "Negative numbers 0411010101010 word
Q2 = MSB = 22 represented as 2's 0 Jo0ol1l111]11 111 word
! complement
Q6 = LSB = 2-2 0 1 0 0 010 0 word
Scan Direction = R = 0 0 0 1 1 1 1 1 word
U'- Predo?lnent Scan direction in video 0 1 0 0 0 0 0 word
Time code:
El = MSB = 218 geq. 0 Jo0ol111 11111 word
é27 - LSB = 2719 gec. 0 1 0 0 0 0 0 word
Gain Code: Q5 { 0 0 104 103 J02 01 word
Gl = MSB = 32 db o g3 12 1E1 | 0l o los | word
G9 = LSB = .125 DB O |F9 [E8 |E7 IE6 |E5 {E4 word
Ml = Lin/Log (0 = Lin, 1 = Log)
M2-M4 = Sub Mode 0 |EI1S5|E14iE13|E12]|E11|/E10 word
Hot T Cal: 0 [E21/E20!E19|E18|E17!E16 word
HO = Segment ID (1=LEFT, 0 = RIGHT)
HL = MSB = 2.500 Volts =% 0 |E271E26|E25|F241E231E2? word
: S _|G6 1G5 164 |63 162 lc1 word
H8 = LSB = 0.020 Volts **
Cold T Cal: S M3 M2 M1 |G9 [G8 |G7 word
CO = Segment ID (1 = LEFT, O - RIGHT) PS IP4 |P3 |P2 |P1 U_{M4 word
= - 2.500 V *% -
Gl = MSB = 2.500 Volts 14 113 |12 |11 P8 |P7 |P6 | word
~— C8 = LSB = 0.020 Volts #** HS |H4 {H3 |H2 |H1 [HO | s word
Location Data = Z1-Z32
PMT Cal- Yo |¥Y3 1Y¥Y2 1Yl [H8 [H7 IH6 word
Pl = MSB = 2.500 Volts %% €S [c4 |c3 ic2 {c1 lco S word
é8 ~ LSB = 0.020 Volts *% Z4 (23 172 121 1c8 ic7 lcs word
Vehicle Identity: Z2111710{29 |78 |27 176 |z5 word
I1 = MSB = 23 **as formatted by
: OLS on Satellite 2181217(216|21512141{213(712 word
I4 = LSB = 20 2251224122317222122112201219 word
T Channel Gain: S = Spare Bits
CO - Segment ID (1 = Left, 0 = Right) 2321731(230|2291728{2271726 word
OLS 8-10: OLS 7.11-16: S/ {S/ |S/ |S/ |S/ S/ |s/
Yl = MSB = 1.28 db Yl = MSB = 1.85 db T7 IT6 (TS (T4 (T3 IT2 IT1 word
: : BIT 208
Y4 = LSB = .16 db Y4 = LSB = .23 db Tl IS THE FIRST
TELEMETRY BIT
S/T1 - S/T7: Telemetry Data in LS Data Lines RECEIVED
Special Data in TS Data Lines UNUSED BITS:

33, 40, 47, 54,

61, 68, 75, 84,

85, 89, 96, 103,
110, 117

FIGURE 18: SDS AND RDS SUB-SYNC FRAME FORMAT (OLs 7-16)
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BIT 1
1 1 1 1 1 0 0 1 1 0 1 0 1 word 1
- S10]S9 (S8 |S7 |S6 [S5 |S4 [S3 {s2 |s1 C B A word 2
~—8canner Offset:

Ql = Sign” *Negative numbers 0411010101010 word 3
Q2 = MSB = 22 represented as 2's 0fo0oJ1 11111171111 word 4

{ complement
Q6 = LSB = 2°2 0 110 0 0]l]01} 0 word 5
Scan Direction = R = 0 0 0 1 1 1 1 1 word 6
U.= Predominent Scan direction in video 0 1 0 0 0 0 0 word 7

Time code:

El = MSB = 216 gec. 0lol 111 1 1111 word 8
E27 = 1SB = 2°10 sec. 0 1 0 0 0 0 0 word 9
Gain Code: Q5 0 0 Jo4a 103 102 j01 word 10

Gl = MSB = 32 db o |E3 [E2 |E1 | 0 | 0 |06 | word 11
G9 = LSB = .125 DB O |E9 |E8 |E7 |E6 |E5 |E4 word 12
Ml = Lin/Log (0 = 1lin, 1 = log)

M2-M& = Sub Mode O [E15]|E141E13]E12|E11}E10 word 13
Hot T Cal: O [E21]|E20{E19|/E18|E17]|El6 word 14

HO = Segment ID (1=LEFT, O = RIGHT)

HL = MSB — 2500 Volts %+ O |E27|E26|E25[{E24|E23|E22 word 15

: S |G6 [G5 G4 {G3 |G2 (Gl word 16

H8 = LSB = 0.020 Volts **

Cold T Cal: S |M3 |M2 M1 IG9 {G8 |G7 word 17

CO = Segment ID (1 = LEFT, O = RIGHT) P5 I1P4 {P3 |P2 |P1 U _{M4 word 18

= = *%
— Gl = MSB = 2.500 Volts 14 |13 |12 |11 |P8 |P7 |P6 | word 19

C8 = LSB = 0.020 Volts *%* HS [H4 [H3 |H2 [H1 |HO S word 20
Location Data = Z1-Z32
PMT Gal: Y4 |¥Y3 1¥Y2 |Y1 [H8 -H7 H6 word 21

Pl = MSB = 2.500 Volts *% CS |C4 |c3 {c2 |Ccl |co S word 22

P8 = LSB = 0.020 Volts % Z4 173 172 1Z1 |c8 |[c7 [c6 word 23
Vehicle Idnetity 2111210129 |78 |77 |26 |Z5 word 24

_ _ 93

I1 = MSB = 2 z18|217|716{715|214|713|212| word 25
I4 = LSB = 20 225)12241723172221221]2201219 word 26
T Channel Gain: S = Spare Bits

CO = Segment ID (1 = Left, 0 = Right) 232172311230{229[728!7271226 word 27

Yl = MSB = 1.28 db S/ |S/ |S/ S/ |S/ (S/ |s/

: T7 |T6 {T5 |T4 |T3 T2 |T1 word 28

Y4

= 1LSB = .16 db BIT 208
Tl IS THE FIRST
S/Tl - S/T7: Telemetry Data in LS Data Lines TELEMETRY BIT
Special Data in TS Data Lines UNUSED BITS: RECEIVED
33, 40, 47, 54,
**As formatted by 61, 68, 75, 84,
OLS on Satellite 85, 89, 96, 103,
110, 117

FIGURE 18: SDS AND RDS SUB-SYNC FRAME FORMAT
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4.1.2.6.1 ALARM CODES
(1) 000001 as received (1 = LSB of video word)

- This alarm code is formatted in words 3, S, 7, and |
9. Refer to Figure 18 for the location of alarm code words. |

(2)y 111110 as received (0 = LSB of video word)

This alarm code is formatted in word 4, 6, and 8.
Refer to Figure 18 for location of alarm code words.

4.1.2.6.2 SCANNER OFFSET WORD

The scanner offset word is a 6 bit number encoded in 2's
complement code which identifies the angle between the center of scan
and the sensor +X axis. The least significant bit of the scanner
offset word is 27 ¢ units of value .99 milliradians, which is .25
milliradians. Referring to Figure 18, if Ql is a zero, indicating
positive offset, and Q2Q3Q4Q5Q6 is some nonzero value then the center
of scan is in the +X, -Z quadrant. If Ql is a one, indicating negative
offset, then the center of scan is in the +X, +Z quadrant.

In the locked encoder simulator mode the scanner offset
may change every other scan line and may be non integer.

In the normal encoder mode the scanner offset may change
once every 2048 scan lines only when permitted by ground command and
must be integer.

The encoder mode is indicated in the OLS equipment status
telemetry.

4.1.2.6.3 SCANNER DIRECTION

The 5th and 6th bits of word 10 identify the direction of
movement of the scanner with respect to the spacecraft +Z axis. Since
the alternating scan direction is removed in the satellite memory,
these two bits are always 00. (i.e., the data is as if the actual
scanner rotation were from the +Z axis toward the -Z axis). The 2nd
bit of word 18 indicates the predominant direction of scanner rotation
for the 5 scan lines during which the video in the SDS line was being
sampled.

The bit is encoded as follows:

ZERO = Predominent actual scanner rotation from the +Z axis towards the
-7 axis.
ONE = Predominent actual scanner rotation from the -Z axis towards the

+Z axis.
4.1.2.6.4 TIME CODE

Words 11 through 15 define a 27 bit time code. The
code is a pure binary number with the least significant bit equal to
1/1024 second. The time code, as inserted into the sub-sync frame,

20
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references the nadir crossing (of the fifth scan of the five scans
that are averaged together to produce a single SDS/RDS line) to an
elapsed time counter. The elapsed time counter (which is updated
approximately once daily) is a spacecraft clock which provides the
reference to spacecraft position and hence gives the ground
reference of the data taken at the center of scan of the sensor.
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4.1.2.6.5 GAIN CODE

Words 16, 17, and 18 contain a 9 bit gain code plus 4 bits
to identify the sub-mode being used. Refer to Figure 18 for the
location of the gain code. The gain code gives the necessary
information required to determine the gain operating status of the
visual processing for each scan. The gain value references the gain
value for the first sample of actual video of the fifth scan of the
five scans that are averaged together to produce a single SDS/RDS
line. Therefore the gain value will alternate in subsequent sub-sync
frames between the gain value used for the 1lst video sample of the
5th line at the +Z end and then the gain value used for the lst
video sample of the 5th line at the -Z end. 1If the gain mode is
PGC, then the gain value is the gain for the fifth scan of the five
scans that are averaged to form an SDS/RDS line. The 4 bits (M1-M4)
used to identify the sub-mode are given below:

M1 Mode

0 Gain states in visual processor are linear.
1 Gain states in visual processor are logarithmic.
M2 M3 M4 Yode

0 0 0 UNUSED

0 0 1 ASGC

0 1 0 ATGC

1 0 0 PGC/HRD

1 0 1 PGC/PMT 1/9

1 1 0 PGC/PMT - LOW

1 1 1 PGC/PMT - HIGH

0 1 1 SPARE
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Three modes for gain control by the processor are: Along Scan
Gain Control (ASGC), Along Track Gain Control (ATGC), and Preset
Gain Control (PGC). The processor is in only one mode per_scan
cycle. The mode is commanded from the ground and this mode is set
up by the processor during the positive end of scan. -

4.1.2.6.6 CALIBRATION WORDS

The remaining words contain various calibration signals. These
signals are shown in Figure 18. The values for Hot T Cal, Cold T
Cal, and PMT Cal are obtained during the +Z end of scan and the -Z
end of scan that occur before and after the fourth scan of the five
scans that are averaged together to produce a single SDS/RDS line.
Location data is that complete correlated set of four words that are
available at the center of the fifth scan of the five scans that are
averaged.

(1) Hot T Cal: 8 bits resolution + 1 bit segment I.D.

The Hot T Cal value is updated during each +Z EOS (end of scan)
and this value is repeated for the -Z EOS.

(2) Cold T Cal: 8 bits resolution + 1 bit segment I.D.

The Cold T Cal value is updated during each -Z EOS (end of
scan) and this value is repeated for the +Z EOS.

The two infrared calibration (T-Cal) words provide the
temperatures of the blackbody sources on the sensor. The segment
I.D. bit identifies the segment of the T detector being calibrated.
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(3) Location Data:

The information contained in the 32 bits designated Z1 - 732 in
Figure 18 refers to the parameters used by ground processing to
locate the satellite subpoint (longitude, latitude, cosine crossing
angle) and those parameters used by the OLS to determine the Along
Scan Gain Control (ASGC) mode. Figures 19 and 20 give the content
of the Location data. Included with the location data is a time
code (EPHCLK) which references the time of calculation of all the
information of the sequence Word 1 thru Word 5 downlinked in the Z1-
Z32 bits in SDS/RDS. The data will be downlinked as a correlated
group in the sequence Word 5 thru Word 1. Due to the input rate of
location data from the S/C to the OLS and the five scan averaging in
SDS/RDS, not every group of five Location Data words transferred to
the OLS will appear in the sub-sync frame.

(4) PMT Cal: 8 bits resolution:

The PMT Cal value is updated during each -Z EOS (end of scan)
and this value is repeated for the +Z EOS.

The photomultiplier calibration (PMT Cal) word provides the
data from the self-calibration of the PMT on the sensor.

(S) Vehicle Identity: 4 bits resolution.

A unique code to identify each spacecraft will be inserted into
the four bits for vehicle identity.

(6) T Channel Gain: 4 bits resolution.

The T channel gain value is variable to allow compensation for
any degradation effects on-orbit since channel adjustment: The Cold
T Cal segment I.D. bit identifies the segment of the T channel whose
gain is indicated. The T Channel gain for one of the segments is
updated at each -Z overscan alternating between the two segments at
each update. The indicated segment gain in SDS or RDS is the gain
in the fifth scan line (SDF data line) of the five scan lines that
are averaged to obtain one SDS/RDS line.
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15 April 1987

LSB
1 13 14 29 30 31 32
l | | | l
WORD | EPH CLOCK | LONGITUDE [
ONE | 13 BITS | 16 BITS F 01011
\ | | | |
IMSB = 28 SEC LSB = 2-% SEC| MSB S : I
MSB LSB
] 15 16 29 30 31 32
l ‘ COSINE I
WORD | LATITUDE | CROSSING ANGLE A
TWO | 15 BITS | 14 BITS fo1110
| | T
|MSB LSB | MSB LSB | | |
MSB LSB
] 14 15 29 30 31 32
t | I T
WORD | COS SOLAR AZ i SOLAR EL Lol
THREE | 14 BITS | 15 BITS F o010
i \ | | |
| MSB LSB | MsB : I
MSB LSB
] 14 15 29 30 31 32
| | I
WORD | H/R | EPH CLOCK T
FOUR | 14 BITS | 15 BITS 11010
| | I
|MSB £SB | MsB = 217 sgc LSB =23 sec | | |
MSB LS8
] 8 9 21 22 29 30 31 32
| COSINE OF | | I
WORD | LUNAR AZ 1 LUNAR EL | LUNAR PHASE R
FIVE | 8 BITS | 13 BITS | 8 BITS L1101
| | i ([
| MSB LSB | MSB LSB | MSB LSB | | |
TAG BITS(730-732) CODE
30 3] 32
0 0 0 NO DATA
0 0 ] WORD 1
0 ! 0 WORD 2
0 ] 1 WORD 3
] 0 0 WORD 4
1 0 ] WORD 5
1 ! 0 SPARE
1 1 1 SPARE
FIGURE 19. LOCATION DATA WORDS
gp/0052R
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Bit Range

Paramter Units Sign Bit MSB-LSB

EPH CLK Seconds N/A 217 _ o4

Longitude m Radians S 2= - 2-15

Latitude = Radians S -1 - 2-14

Cosine Crossing

Angle None S 21 - 2-13

Cosine Solar

Azimuth None S 271 - 2-13

Solar tlevation Degrees S 26 - -7

h/R Earth Radii 0 2-3 - 2715

(R = 6378.145 Km)

Cosine Lunar

Azimuth None S 2-1 - 271 |
|
|
I

Lunar Elevation Degrees S 26 - 2-5 |
I
l
|

Lunar Phase Degrees N/A 27 - 20 i

S = Sign bit with negative numbers represented as 2's complement.

Figure 20. Location Data Words Content

gp/0052R
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4.1.2.7 TELEMETRY FRAME FORMAT

The LS line contains slightly over 4 frames of satellite
housekeeping telemetry data. Telemetry begins with the last word of
the sub-sync frame (as received at the interface in SDS) and
continues until the Line sync Frame (see Figure 21). Note that some
telemetry bits are complemented for transition density purposes.

4.1.2.7.1 TELEMETRY RECORD

The telemetry record reconstructed from the telemetry words in
the LS line is shown in Figure 22. One spacecraft telemetry word
consists of 14 bits. At the end of each received telemetry record
is a telemetry word count (bits N1 to N7 of word 20 of the LS Line
Sync Frame, Figure 15). The word count refers to the number of
valid 14 bit telemetry words contained in the next record. Valid
word counts are 0-16 words. N, to N, contains the word count with
the MSB in N,. N; = 1 indicates that the telemetry data overflowed
an OLS buffer and some data has been lost. When an overflow occurs,
a new record is started and the N; bit is set to logic "1". The
word count in N,-N; is not affected. The word count allows ground
processing to distinguish new telemetry from old data still in the
OLS buffer that has not been overwritten by new telemetry at the
time of telemetry transfer into the LS line.

4.1.3 RTD DATA FORMAT
4.1.3.1 FRAME FORMAT

The RTD frame format is shown in Figure 23. The frame is 150
bits long and consists of a 13 bit Frame Sync Code, 1 tag bit, 15
six bit samples of fine data, 3 eight bit samples of smoothed data,
6 transition bits, 1 eight bit word for "wow and flutter"; and 1
eight bit word for TERDATS data which is implemented for insertion
of the DMDM data and SPECIAL data.
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S10{S9 [S8 {S7 is6 [S5

S4

S2

S1

Telemetry:
Tl = MSB = Last bit in from
Spacecraft

T7 = LSB = First bit in from
Spacecraft

NOTE COMPLEMENTED TELEMETRY BITS

TYPCIAL 14 BIT
TELEMETRY WORD

BIT 208

FIGURE 21: SDS AND RDS TELEMETRY FRAME FORMAT
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T%

T5

T4
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T2

T1

T7

T6

T5

T4

T3

T2

T1

T7

T6

TS

T4

T3

T2

T1

T7

T6

TS

T4

T3

T2

Tl

T7

T6

TS

T4

T3

T2

T1

T7

T6

T>

T4

T3

T2

T1

T7

T6

TS5

T4

T3

T2

T1

T7

T6

TS

T4

T3

T2

T1

T7

T6

T3

T4

T3

T2

T1

T7

T6

TS

T4

T3

T2

T1

T7

T6

TS

T4

T3

T2

T1

TI7

T6

TS

T4

T3

T2

T1

T7

T6

TS

T4

T3

T2

T1

T7

T6

T5

T4

T3

T2

T1

TI7

T6

TS

T4

T3

T2

T1

T7

T6

T5

T4

T3

T2

T1

T7

T6

TS

T4

T3

T2

T1

T7

T6

T5

T4

T3

T2

Tl

T7

T6

TS

T4

T3

T2

T1

T7

T6

TS5

T4

T3

T2

T1

TI7

T6

T5

T4

T3

T2

Tl

T7

T6

T5

T4

T3

T2

T1

T7

T6

TS
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T3

T2

T1

I7

T6

T5

T4

T3

T2

T1

I7

T6

TS5

T4

T3

T2

T1

T7

Té6
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T4

T3

T2

T1

BIT 1
word
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word
word
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word
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TELEMETRY WORD COUNT

(ELEMETRY DATA OF RECORD N-1 —_—
~—{{AS RECEIVED AT - N7 N6 N5 N4 N3 N2 N1{| R
INTERFACE IN - — — —
SDS [ WORD 1 ———> |T7 T6 T5 T4 T3 T2 T1| E
v
A T7 T6 TS T4 T3 T2 T1lf C
L
I { WORD 2 _— 0
D
R
D
TELEMETRY DATA A D
AS RECEIVED AT T
INTERFACE IN A | WORD X —_—
RDS N
WORD X+1 —4mM8M—>
OLD DATA
WORD 61 —_—
TELEMETRY WORD COUNT
OF RECORD N. —_—
(X 14-BIT WORDS) N7 N6 N5 N4 N3 N2 N1} R
\
— ([ WORD 1 —> |T7 T6 TS T4 T3 T2 T1| E
v
A TYPICAL 14 > |T7 T6 T5 T4 T3 T2 T1] ¢
L BIT TELEMETRY
I WORD SHOWING < 0
D 4 COMPLEMENTED
BITS , R
D
A D
T
A — — ——— N+1
T7 T6 T5 T4 T3 T2 T1
| WORD 61 > T7 T6 TS T4 T3 T2 T1l|<—
N, = { 1, LOSS OF DATA LAST TELEMETRY
0, NO LOSS OF DATA BIT RECEIVED
N, = MSB AT INTERFACE
. (# OF 14 BIT WORDS OF NEXT IN RDS
RECORD TO BE RECEIVED)
. 1ST TELEMETRY BIT
N, = LSB BIT RECEIVED
Tl = MSB = LAST BIT IN FROM S/C AT INTERFACE
: IN SDS
’ = LSB = FIRST BIT IN FROM S/C

—nNOTE: ALL TELEMETRY WORDS ARE 14 BITS LONG

FIGURE 22: TELEMETRY RECORD
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Jr——BIT 1

0101111101} 1]01}1 1] Word
S2| S1| F6| F5| F4| F3| F2| F1| Word
S4| S3| F6| FS5| F4| F3| F2| Fl| Word
S6| S5| F6| F5| F4| F3| F2| F1| Word
S8| S7| Fé| F5] F4| F3| F2| F1| Word
T2| T2| F6| F5| F4| F3| F2| Fl| Word
S2| S1| Fé6| F5| F4| F3] F2| F1| Word
S4| S3| Fé6| F5| F4| F3| F2| F1| Word
S6| S5| F6| FS5| F4| F3| F2| F1| Word
S8| S7{ F6| F5| F4| F3| F2| Fl| Word
T2]| T2| F6| FS5| F4| F3] F2| F1l| Word
S2| S1| Fé| F5| F4| F3| F2| F1| Word
S4| S3) F6| F5| F4| F3| F2| F1| Word
S6|] S5| F6| F5| F4| F3| F2| Fl| Word
S8| S7| Fé6| F5| F4| F3| F2| F1l| Word
T2] T2| F6| F5| F4) F3| F2| F1| Word
W8| W7| W6| W5| W4| W3| W2| W1l| Word
K2| K1| J6] J5| J&| J3| J2| J1| Word

|z 1111111171

TAG BIT VIDEO
A Fl1-F6 S1-S8
0 LF TS

1 TF LS

W oo~ W

TRANSITION BITS:

Pt
o

T2=COMPLEMENT OF PRECEDING F6 BIT

-
=

—
N

FINE DATA:
F1=MSB = 2.500 volts

=
(93]

—
&

—
(9]

P
=)

F6=LSB = .078 volts

-
~J

[
(o]

SMOOTHED DATA:
S1=MSB = 2.500 volts
BIT 150

S8=LSB = .019 volts

"WOW/FLUTTER! :
W1l=MSB = 2

we=LsB = 20

TERDATS DATA TYPE TERDATS DATA:
K1 DATA J1=MSB
NO DATA :
DM DM
SSP DATA
UNUSED J6=LSB

- OO
= O OIW
[N

FIGURE 23: RTD FRAME FORMAT
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4.1.3.1.1 FRAME SYNC CODE

The first 13 bits of eaciti frame consist of a frame sync
code. This code is 1010110011111 where the leftmost bit is that
received first at the interface.

4.1.3.1.2 TAG BIT

The bit immediately after the last bit of the frame sync
code is the tag bit (see Figure 23 bit Z). This bit identifies the
fine and smoothed combination of video in the frame. Video type is as
follows:

Tag Bit Video
0 15 six bit samples of LF
3 eight bit samples of TS

1 15 six bit samples of TF
3 eight bit samples of LS

The frame contains 15 fine video words, either LF or TF,
and 3 smoothed video words similar to TS or LS. The fine video samples
are of the same resolution as the SDF data. The smoothed video samples
are derived from the fine video using only analog filtering. Thus the
smoothed data resolution in the RID mode is nominally .3 nm along track
and 1.5 nm across track (along scan). Each fine sample is digitized to
a 6 bit resolution. The most significant bit (MSB) of each fine sample
is that bit received first at the interface (e.g., bit 15, 23, 31,

.). Each smoothed sample is digitized to an 8 bit resolution. The most
significant bit (MSB) of each smoothed sample is that bit received first
at the interface (e.g., bit 21, 61, and 10l1). In order to guarantee a
high average transition density, transition bits (T2) are incorporated
within the frame structure. The T2 bits (bits 53 and 54; 93 and 94;

and 133 and 134) are the complement of the preceding F6 bit. The RTD
line contains 1452-1500 samples of smoothed data and 7260-7500 samples
of fine data.

wn
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4.1.3.1.4 RELATIONSHIP OF VIDEO TO FRAME

In the RTD mode, the data is processed and transmitted to
the ground as it is generated (i.e., in-real time). Note that in the
stored modes the same data is buffered and the relationships between
the Line Sync Frame and the first video sample are fixed. In the RTD
mode, in order to position the video samples accurately, a known
reference is provided. 1In both the Line Sync and Sub-Sync frames a
code is inserted to identify the bit in the previous frame at which
time coincidence occurred with the start (end) of active video at +
56.41° on the scanner, relative to nadir.

4.1.3.1.5 PHASE RETIATIONSHIP OF VIDEO TO FRAME

In order to re-constitute the video signal with the proper
phase relationship to the Line Sync pulse, the sampling delays of each
fine and smoothed sample are given in Figure 24.

4.1.3.1.6 SCANNER DIRECTION

Since RTD data is not stored on a recorder the data is
received in the same sequence of alternating directions as the data is
produced. Note that the RTD formatter on the satellite arranges the
frame bit pattern such that the frame sync code is received exactly as
in the stored modes.

51
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4.1.3.1.7 SCAN ANGLE OF VIDEO DATA SAMPLES

The RTD video data is not corrected in the OLS so that
data samples do not correspond to fixed scan aungles. The data sampling
occurs at a varying sampling frequency of nominally 102.4 kHz. Ground
correction of video data sample placement to eliminate the effects of
scanner motion deviations from nominal is possible using the wow
flutter information. (See paragraph 4.1.3.6). The wow flutter clock
frequency is deviated from its 6023.53 Hz as a direct function of
scanner motion deviation from a nominal sine wave of frequency 5.94 Hz
and amplitude 57.85 degrees.

The scan angle (@) for sample number (Si) is defined as

follows:
g = (-1)D*¢p*cos (WAM+B) - N*K
where:
D = 0 for RTD DOS O
1 for RTD DOS 1
Qp = peak scan angle = 57.85° = 1.00967 radians
W = number of wow-flutter periods (including fractional
periods) between line sync and the video data sample
of interest.
M = 0.0061961 radians
B = 0.22310 radians for fine data
= 0.22104 radians for smoothed data
N = signed value of scanner offset, in units of value K, from
subsync frame of data stream. (See paragraph 4.1.3.3.3 and
paragraph 4.1.3.5.3).
K = 0.00099 radians
4.1.3.2 RTD LINE FORMAT
The RTD line format is shown in Figure 25.
4.1.3.3 LINE SYNC FRAME FORMAT

The Line Sync Frame format is shown in Figure 26. When
the scanner passes through + 56.41° towards nadir, the OLS stores the
bit number (1-150) of the frame being transmitted. This frame is
identified as Frame 1 in Figure 25. When the next frame is formatted
words 2-13 contain 12 Alarm codes as follows:

r/2564M



FIGURE 24A: PHASE RELATIONSHIP OF FINE VIDEO TO FRAME
AVE - OGE

Start Sample Sample Valid

Bit Time Bit Time Bit Time

Rising Edge Falling edge

Frame N-1 1 3 Frame N 15
11 13 23
21 23 31
31 33 39
41 43 47
51 53 55
61 63 63
71 73 71
81 83 79
91 93 87
101 103 95
111 113 103
121 123 111
131 133 119

Frame N-1 141 143 Frame N 127

Frame N 1 3 Frame N + 1 15

FIGURE 24B: PHASE RELATIONSHIP OF SMOOTHED VIDEO TO FRAME

AVE GE

Start Sample Sample Valid

Bit Time Bit Time Bit Time

Rising Edge Falling edge

Frame N-1 3 8 Frame N 45
N-1 53 58 N 85
N-1 103 108 N 125
N 3 8 Frame N + 1 45

FIGURE 24: PHASE RELATIONSHIPS OF VIDEO TO FRAME

(o4l
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[IME SCALE AT INTERFACE

>
[490] [491] [492] [493] [1] [2] [3] (4] [5-489]
(1) 1) )] (M (M
) ) 2 ) )
5 A
A L
A
vi v]v]v]v 1134 E E IPj E R | v v | v
I I I I I A A A A M I I I
D D D D D N N N N D D D
E E E E E (13) K K K K (13) E E E
0) 0) 0] O 0] 14) an| © 0) O
(16) (16) (16) | 16) (16)
(17) amn an (17) an
(18) (18) (18) | (18) (18)
lor2 SUB- 79 or 80 LINE
VIDEO SYNC BLANFI,(S SYNC )
FRAMES FRAME NOIMINR“I AJLLY FRAME
NOTES:

1. Frame number in [ ] is referenced to interface timing.

2. Word number within frame is in ().

3. This figure represents the nominal line format. Due to 1% frequency deviation (from 5.94 Hz) and maximum
amplitude deviation (from 57.85°) of the scanner motion, the total number of blank frames can range from 77
to 84. The total number of video frames can range from 484 to 500. The total number of frames can range
from 568 to 581.

FIGURE 25 : RTD LINE FORMAT
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¢7——BIT 1
| 211111111 [1101011[1]01]1]07]1] Word
| 111701111 ]1]1] Word
TAG BIT VIDEO | 111111010, 071010| Vord
z F1-F6 S1-58 | 1111001111 [1]1]1]Word
0 LF TS | 1111110101071 010] Word
(101100111 ]1(111] vord
1 TF LS | 1 (1111010107010 | Word
| 1011001111111 vord
ALARM CODE: | 111111010101 0]0] Word
WORDS 2-13 | 1 1110011111111 Word
| 1 1111101010100 Word
LINE SYNC_CODE: | 1 111011111111 Word
A=MSB=2 | 111011010101, 0]0]| Word
| 0 O | F|E|D|C|B]|A| Word
. | 0 | 0| 14| 13| 12| 11| H | G | Word
H=LSB=29 | Q61 05| R | R | Q4] Q3] Q2] Q1| Word
| W81 W7| W6l WS| Wa| W3| W2| Wl| Word
SCANNER OFFSET: | K2 K1| J6] J5| J&| J3| J2| J1| Word
QL=SIGN* *NEGATIVE NUMBERS
Q2-MSB=22 REPRESENTED AS 2's-
COMPLEMENT
Q6=LSB=2"2 BIT 150
SCAN DIRECTION=R Unused Bits:
21, 22, 29, 30, 37, 38,
"WOW/FLUTTER" : 45, 46, 53, 54, 61, 62,
W1=MSB = 2 69, 70, 77, 78, 85, 86,
93, 94, 101, 102, 109,
. 110, 117, 118, 125, 126
w8=LsB = 20
VEHICLE IDENTITY
T1=MSB=2
T4=LSB=20
TERDATS DATA TYPE TERDATS DATA:
Kl K2  DATA J1=MSB
0 0 NO DATA :
0 1 DM DM
1 0 SSP DATA
1 1 UNUSED J6=LSB
FIGURE 26: RTD LINE SYNC FRAME
54
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4.1.3.3.1 ALARM CODES

(1) 111110 (O = LSB of code)
This alarm code is formatted in the even-numbered

words starting at word 2 and ending at word 12 (refer to Figure 26 for
location of alarm codes).

(2) 000001 (1 = LSB of code)

This alarm code is formatted in the odd-numbered
words starting at word 3 and ending at word 13 (refer to Figure 26 for
location of alarm codes).

4.1.3.3.2 LINE SYNC CODE

The Line Sync Code (A-H of words 14 and 15 Figure 26 is an
8 bit binary number which identifies the bit (1-150) of the previous
frame (1) where the line sync pulse occurred. The code is received MSB
first (A= MSB = 2, H=LSB = 27).

4.1.3.3.3 SCANNER OFFSET WORD

The scanner offset word is a 6 bit number encoded in 2's
complement code which identifies the angle between the center of scan
and the sensor +X_axis. The least significant bit of the scanner
offset word is 2'2 units of value .99 milliradians, which is .25
milliradians. Referring to Figure 26 if Ql is a zero, indicating
positive offset, and Q2Q3Q4Q5Q6 is some nonzero value then the center of
scan is in the +X, -Z quadrant. If Ql is a one, indicating negative
offset, then the center of scan is in the +X, +Z quadrant.

In the locked encoder simulator mode the scanner offset
may change every other scan line and may be non integer.

In the normal encoder mode the scanner offset may change
once every 2048 scan lines only when permitted by ground command and

must be integer.

The encoder mode is indicated in the OLS equipment status
telemetry.

4.1.3.3.4 SCANNER DIRECTION

Bits 5 and 6 of word 16 identify the direction of the
actual movement of the scanner with respect to the spacecraft Z axis.
Note that the data received at the interface is in the actual scanner
direction. Both bits are identical and are encoded as follows:

ZERO = actual scanner rotation from the +Z axis towards
the -Z axis

ONE = actual scanner rotation from the -Z axis towards
the +Z axis

(W2}
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4.1.3.4 BLANK FRAME FORMAT

Blank frames occur during the over scan period of the
scanner when video is not being formatted between the Line Sync frame -
and the Sub-Sync frame. The blank frame format is shown in Figure 27_

4.1.3.5 SUB-SYNC FRAME FORMAT

The Sub-Sync frame format is shown in Figure 28. When the
scanner passes through +56.41° towards overscan, the OLS stores the bit
number (1-150) of the frame being transmitted. The next frame is
formatted as the sub-sync frame containing 12 Alarm codes in words 2-13
as follows:

4.1.3.5.1 ALARM CODES
(1) 000001 (1 = LSB of code)

This alarm code is formatted in the even-numbered
words starting at word 2 and ending at word 12 (refer to Figure 28 for
location of alarm codes).

(2) 111110 (O = LSB of code)
This alarm code is formatted in the odd-numbered
words starting at word 3 and ending at word 13 (refer to Figure 28 for

location of alarm codes).

4.1.3.5.2 SUB-SYNC CODE

The Sub-Sync Code (A-H of words 14 and 15 of Figure 28 is
an 8 bit binary number which identifies the bit (1-150) of the previous
frame (1) where the sub-sync pulae occurred. The code is received MSB
first (A = MSB = 2/, H = LSB = 29).

4.1.3.5.3 SCANNER OFFSET WORD

The scanner offset word is a 6 bit number encoded in 2's
complement code which identifies the angle between the center of scan
and the sensor +X_axis. The least significant bit of the scanner
offset word is 2°° units of value .99 milliradians, which is .25
milliradians. Referring to Figure 26 if Ql is a zero, indicating
positive offset, and Q2Q3Q4Q5Q6 is some nonzero value then the center of
scan is in the +X, -Z quadrant. If Ql is a one, indicating negative
offset, then the center of scan is in the +X, +Z quadrant.

In the locked encoder simulator mode the scanner offset
may change every other scan line and may be non integer.

In the normal encoder mode the scanner offset may change
once every 2048 scan lines only when permitted by ground command and
must be integer.

The encoder mode is indicated in the OLS equipment status
telemetry.
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¢7———BIT 1

|z 11111 }141]04y041 1 |1 [0]1]O0]1] Word 1
[ 04 0] 06401 0]01}0] 0| Word 2
TAG BIT VIDEO [0 1 0101011010101} 0]| Word 3
Z F1-Fé S1-S8 | 01 0] 010} 01]0] 0] 0| Word 4
0 LF TS (1 {0101} 0101|010 ] 0] Word 5
|1 ] 1 |01} 0 |0 ] 01 0] 0| Word 6
1 TF LS f 0 101 0104 0] 010 ] 0| Word 7
[0 10} 0] O0}fO0] 04 O0] 0| Word 8
BLANK CODE: | 0101010} O0]O0] 0] 0| Word 9
WORDS 2-16=0's EXCEPT |1 10} 01]0}0]0 401 0| Word1l0
Transition Bits and Bits {1 1110101 0]01}101] 0] Wordll
46, 86, & 126 = 1's {01010 0}O0]0140 ] 0| Wordl2
| 01010101 01]0140]0 | Word13
"WOW/FLUTTER" : j.0 1 01 01]10j0]0Q40] 0| Word1ld
W1=MSB = 2 |1 1010101} 01]0]0] 0| Word15
j_1 1 1 ]101}10 ] 0] 01401} 0| Word 16
. |_W8| W7 W6} WS| W4l W3] W2| Wl| Word 17
w8-Lsp = 2° | EZJ K1] J6j J5| Jaf J3§ 32| J1| Word 18
TERDATS DATA TYPE: BIT 150—~
Kl K2  DATA
0 0 NO DATA
0 1 DM DM
1 0 SSP DATA
1 1 UNUSED
TERDATS DATA:
J1=MSB
J6=LSB
TERDATS DATA TYPE TERDATS DATA:
K1 K2 DATA J1=MSB
0 0 NO DATA ‘
0 1 DM DM
1 0 SSP DATA
1 1 UNUSED J6=LSB

FIGURE 27: RTD BLANK FRAME
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BIT 1

|2 1111111 [1]01]0J1]1]0711]0]1]Word 1
| 111 11]0]0]0]10]0] Word 2
TAG BIT VIDEO |1 117011 ]1]1]1] Word 3
z F1-F6 $1-58 | 11111 ]0]0]0]01]0] Word &
0 LF TS | 1 111011 ][11]1]1]1]| Word 5
|1 11]11]0]0]0]07]0| Word 6
1 TF LS | 1111011111 [17]1]| Word 7
|1 11]1]0]0]0]07]0]Word 8
ALARM CODE: | 1 1110111 [1]1111]1] Word 9
WORDS 2-13 | 11111]10]0]0]0]0| Word 10
| 111701 ]1([11]11]1]Word1l
SUB- SYNC_CODE: |1 1111]01]0]01]0]0| Word 12
A=MSB=2' | 1 11101111 ]11]1] Word13
| 0O lO|F|E|D|C|BJ|A]| Word 14
. | O | O | 14| 13| 12| 11| H | G_| Word 15
H=LSB=29 |_ Q61 Q5[ R | R | Q4] Q3| Q2| Q1| Word 16
|_W8| W7| W6| W5| Wa| W3| W2| Wl| Word 17
|_K2| K1| J6| J5| J4| J3] J2| J1| Word 18
SCANNER OFFSET:
Ql=SIGN* *NEGATIVE NUMBERS BIT 150
Q2-MSB=22 REPRESENTED AS 2's
COMPLEMENT
Q6=LSB=2"2
SCAN DIRECTION=R Unused Bits:
21, 22, 29, 30, 37, 38,
"YOW/FLUTTER" : 45, 46, 53, 54, 61, 62,
W1=MSB = 27 69, 70, 77, 78, 85, 86,
, 93, 94, 101, 102, 109,
. 110, 117, 118, 125, 126
we=LsB = 2°

VEHICLE IDENTITY:

11=MSB=2
14=15B=20
TERDATS DATA TYPE: TERDATS DATA:
K1 K2  DATA J1=MSB
0 0 NO DATA :
0 1 DM DA
1 0 SSP DATA
1 1 UNUSED J6=LSB

FIGURE 28: RTD SUB-SYNC FRAME
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4.1.3.5.4 SCANNER DIRECTION

Bits 5 and 6 of word 16 identify the direction of the -
actual movement of the scanner with respect to the spacecraft Z
axis. Note that the data received at the interface is in the actual
scanner direction. Both bits are identical and are encoded as follows:

ZERO = actual scanner rotation from the +Z axis
towards the -Z axis

ONE = actual scanner rotation from the -Z axis towards
the +Z axis

4.1.3.6 - WOW/FLUTTER INFORMATION

Word 17 of the RTD frame contains an 8-bit so-called
"WOW/FLUTTER" (W/F) code. The W/F code supplies the information
required to re-time the occurrence of data samples to conform with
actual scanner oscillatory motion. The RTD W/F Frequency is a nominal
rate of 6023.53 Hz. When a W/F transition occurs in the OLS, the bit
(1-150) of the RTD frame being transmitted is stored. During the next
frame a binary number corresponding to that bit is transmitted in the
W/F slot of that frame. During any frame where no W/F transition has
occurred, the next frame transmitted shall contain the no-transition
code of 11110000 (with 1 in the MSB position). The delay from the time
when a W/F transition should occur, referenced to the scanner, to when
the OLS formats the transition in the frame format is 4-5 microseconds.

4.1.3.7 TERDATS INFORMATION
Word 18 of the RTD frame contains an 8 bit TERDATS

(Tertiary Data Stream) word. Bits Kl and K2 identify the type of data
contained in J1 - J6 as follows:

r/2564M
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K 2 Data Type

0 0 No Data

0 1 Direct Mode Data Message (DMDM)
1 0 SSP Data

1 1 Unused

4.1.3.7.1 DIRECT MOCE DATA MESSAGE (DMDM)

If there is DMWM information to be transmitted o the
ground, that information is inserted only into the J1 - J6 bits of
wordlSoftre;gmLineSyncFraneasfollws:

J Data

Jl = MSB 1st bit in from the uplinked DMDM

[ ] L ] . .

J6 = 1LSB Last bit in from the uplinked DMDM

The DM data is encoded as a 6 bit ASCTI code shawn
in Figure 29.

4.1.3.7.2 RTD SPECTAL DATA MESSAGE

A special data message (consisting of data from special
metecrological sensors) as transmitted to the ground is inserted
intotteJl—JGbitsintheoverscanpe.d.odbeﬂveentreliresync
frame and the sub-sync frame including the sub-sync frame and exclud-
ing the line sync frame (which has DMDM data).

2 Change B
' 60 15 Jan 77



IS-YD=-821

BIT CCLE CHARACLTR SIT CONE CHARACTER
000000 ° 9 2 120000 32 ™
000001 1 A 100001 23 !
000010 2 ) 100019 34 "
000011 3 c 100011 33 0
020100 4 D 100100 36 $
000101 5 o 100101 37 %
000110 6 F 100110 38 &
000111 7 a 150111 39 ' (apos.)
091000 3 1 101000 40 (
001001 9 I 101001 41 )
001010 10 J 101010 42 *
001011 11 i 101011 A3 +
001100 12 L 101100 44 (corma)
001101 13 " 101101 45
001110 14 ¥ 101110 46 .
001111 15 0 101111 47 /
010000 16 D 110000 43 0
010001 .. 17 Q 110001 49 1
010010 13 R 110010 50 2
010011 19 S 110011 51 3
010190 20 T 110100 52 4
010101 21 U 110101 53 5
010110 22 v 110110 54 6
010111 23 9 110111 55 7
011000 24 X 111000 56 8
011001 25 v 111001 57 9
011010 26 z 111010 58 :
111011 27 [ 111011 59 ;
011100 23 \ 111100 50 <
011101 29 ] 111101 61 =
011110 33 1 111110 62 >
011111 31 - 111111 63 ?

Note: The left most bit in the bit code i1s the MSB, which 1s
J1 if x1Xz = 0l.

TTERE29 ¢ SIXK UIT ASCII CONE

Change B
61 15 Jan 77
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4.1.3.7.3 SPECIAL DATA

A group of special data words comprises a special data
message (see Figure 30). A typical message as received consists of -
a sync code followed by the time code followed by the data format -
section followed by the data. The data is formatted in contiguous
blocks of sensor data. Note that the first bit after the format
section (the right most bit of Figure 30) is complemented and every
second bit will be complemented until the beginning of the next block.
Each block could contain data from a separate special sensor.

Note that the RTD special data will contain the special data in the OLS
LS data line format followed by the special data in the TS data line
format to the limits of the RTD overscan frames. The SSP data message
is reconstructed by storing as received the J1 to J6 bits of each SSP
identified TERDATS word. The message is interrogated in the same
direction as received for the Sync Code, Time Code, Format Section,
and SSP data. The first SSP data bit following the Format Section

is the LSB of the first word of the first sensor identified in the
Format Section. The bits following the SSP data bits of the recon-
structed SSP message are filler bits. The Time Code will change for
each new interrogation cycle and the value will differ by 1 + 0.005
seconds between adjacent SSP records. The format section will refer
to all formatted SSP data (up to the guaranteed data capacity). The
guaranteed data capacity and maximum data capacity, each including

288 bits of overhead, are as shown in the following table.

Data Capacity (bits per record)

| |

| OLS | Guaranteed | Maximum |

l | I I

j_7-16 ] 5220 | 6048 I
62
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Tl = MSB =
216 sec

FIRST °
SENSOR
REFERENCED

TIME SCALE AT INTERFACE

[S-YD-8218

5 NOV 1980
1fo J1 o (1l fofojo [1fo (1] |1 |
T 10 [T (07T (T 11 10100 7T o7 17 T3 .
TTo0 T 10 [T (T 1T o to (o T o T 177 YNC CODE
T O [T O [T T[T ]0]0 [0 [T [0 ]T T [T
TTZ [T13 (14 [T15 [T16 T17[T18 [T19 [T20 121 1122 (723 1241725 26 27 TIME CODE
0 [0 [0 [0 [0 7T T2 |13 [ 5 6 17 [18 |19 TT0 M
FTFZ [F3 [F4 [F5 6 [F7 |8 [F9 F10 F1T|F12 F13[FT4 FT5 F16~\
DESIGNATION FOR
LOCATION OF SENSOR
PARITY BIT DATA (F12)
NOT USED IN 0 = IN LS LINE
PROCESSING 1= INTS LINE
)Z F2 F11 F12 F13 F16 12 SENSOR
FORMAT WORDS
# of 36 BIT WORDS PER LSB SENSOR I.D.
SENSOR LS/ .
p LSB TS LSB
"FORMAT KEY" ~
F1. [F2 | F3 | Fa |F5 | F6 | F7 | F8 | Fo | F1ol F11{ F12| F13{ F1a| F15[F16l) 1st BIT oLs
_ _ _ _ _ _ _ | ¢ RECEIVED
p IB| 0| D! p| Dl o|T|o{T|o|lT| 0|0 0| K FoMist |o001
SENSOR
NOTE THAT EVERY OTHER SSP A
DATA BIT IS COMPLEMENTED LSB OF FIRST ./
WORD OF FIRST
SENSOR
, SPECIAL SENSOR
- DATA REFERENCED
MSB OF LAST WORD BY FORMAT WORDS
)‘//” OF LAST SENSOR
pjojo|D|o|D|olDlolD]lolDlolDlolT LSB OF 1ST
FILLER WORD
o l1lol 1ol 1ol 1lol1lol1lol1lols Sl
BITS NOT REF-
o f1lol 1ol ilel1lol1lolrlol1iloli ERENCED BY
i SENSOR FORMAT
o (vjelvjeiiiof1jaflofojo] T 0] WORDS

Note that every other bit complemented
LAST BIT RECEIVED AT INTERFACE

FIGURE 30: SSP MESSAGE FORMAT
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SPECIFICATION CHANGE NOTICE
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DATE: 15 April 1987

ORIGINATOR NAME: AND ADDRESS j2. _ 13. CODE IDENT. |4. SPEC. NO.
lestinghouse Electric Corp. | |___1 PROPOSED | | IS-YD-8218
~-P. 0. Box 746 - MS 450 | . i 97942 |
Baltimore, MD 21203 | |_X_| APPROVED |5. CODE IDENT. |6. SCN NO.
| | 37942 | 006
7. SYSTEM DESIGNATOR {8. RELATED . |19. CONTRACT NO. |10. CONTRACTUAL
| ECP NO. | | AUTHORITY
pMSP | 0027 | F04701-83-C-0048 | P00024
11. CONFIGURATION ITEM NOMENCLATURE {12. EFFECTIVITY
I
Operational Linescan System | QLS 7, S/N 5002 and up

This notice informs recipients that the specification identified by the number (and revision
letter) shown in Block 4 has been changed. The page numbers listed below in the summary of
changed pages, combined with non-listed pages of the orignial issue of the revision shown in
Block 4, constitute the current version of this specification.

13. {14. [ * | * i15.
SCN NO. | PAGES CHANGED (INDICATE DELETIONS) IS | A | DATE
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006 | vii Iox | | 8 MAR 88
{ viii box | |
| 24 x| |
| 25 box I
| 26 box | |
— | 43 x| |
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I I I I
001 | Pages vij and viii dated 15 APR 87 and trans- ] i |
002 | mitted herewith contain page numbers and dates | | |
004 | of all pages of this specification that have | | |
005 | been changed by SCNs and show the paragraphs | | |
006 | affected by each SCN. The SCN approval dates are | i |
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| date of approval in instances where more than i | |
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16. TECHNICAL CONCURRENCE DATE
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pMSP | 0026 | F04701-83-C-0048 | P00024
11. CONFIGURATION ITEM NOMENCLATURE {12. EFFECTIVITY
|
Operational Linescan System | OLS 7, S/N 5002 and up

This notice informs recipients that the specification identified by the number (and revision
letter) shown in Block 4 has been changed. The page numbers listed below in the summary of
changed pages, combined with non-listed pages of the original issue of the revision shown in
Block 4, constitute the current version of this specification.
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Westinghouse Electronic Systems Group
Electric Corporation SpaceDivision =

Box 1521
Baitimore Maryland 21203

9 December 1991
Letter No. 118-461

HQ USAF Space Systems Division
P. O. Box 92960

Worldway Postal Center
Los Angeles, CA 90009-2960

Attention: MWSIC/DMO

Subject: Contract F04701-88-C-0118, CDRL 015A2
Specification Maintenance Document (Hardware)
Approved SCN 011 to IS-YD-821B Data Specification

Reference:  P00020 of the Subject Contract
Enclosure:  Seven (7) copies of Subject CDRL
Gentlemen:

In accordance with the terms of the subject contract, enclosed herewith are seven (7) copies of
CDRL 015A2 Specification Maintenance Document - Approved SCN 011 to the IS-YD-821B Data
Specification for your review and retention.

Very truly yours,

WESTINGHOUSE ELECTRIC CORPORATION

LA

s

Celeste H /You/ of, Esq.
Contracts Representatxve

cc: DPRO
PKWJ
Harris
GE/ASD
1000 SOG/LKX
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(c) The descristive data for ltem 0008 is revised by increasing the
target cost, target profit and target price therein by $11,039.00, $857.00 and
$1),896.00, respectively.

(d) The descristive data for ltem 0009 is revised by increasing tie
target cost, target profit and target price therein by $11,576.00, $899.00 and
$12,475.00, respectively.

(e) The descriptive data for Item 0010 is revised by increasing the
target cost, target profit and target price therein by $11,951.00, $928.00 and
$12,879.00, respectively.

(2) SECTION B(2) of said PART I is revised as follows:

(a) The total target cost in subparagraph a. 1is increased by
$389,665.00.

(b) The total target profit in subparagraph b. is increased by
$30,335.00.

(c) The total target price in subparagraph c¢. is increased by
$420,000.00.

(d) The ceiling price in subparagraph d. is increased by $467,598.00.
(3) SECTION G(1) of said PART I is changed as shown below:

69G - PART I, SECTION G OF THE SCHEDULE

Appropriation/Lmt Subhead/CPN Recip DODAAD Obligation
ACRN Acct Class data Supplemental Accounting Classification Amount
AC ACCOUNT CHANGE
UNCLASSIFIED $ 420,000.00+
pr/mipr data:
FY7616901096
descriptive data: 5703020 F94200

150 4730 230MSP 004030 00000 35160F 594200
PR is partial. Total obligation for this ACRN is
$19,228,706.00.

Modification P00020 to
F04701-88-C-0118
_3_



